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Foreword

The History of the Waterways Experiment Station was prepared in accordance
with ER 870-1-1, dated 20 July 1966, which established the general responsibilities,
policies, and procedures governing installation historical activities.

The Director, COL John R. Oswalt, Jr., assigned the task of editor to Mr. J. B.
Tiffany, Technical Director, with any assistance needed to be provided by other staff
members. The main text, as well as the outline for the entire History, was prepared
by Mr. Tiffany with the assistance of the following individuals who prepared one or
more paragraphs pertaining to subjects in their particular fields of interest:

Mrs. Jane C. Cotton, Administrative Assistant; Mr. Fred R. Brown, Chief, Office of
Technical Programs and Plans; Mr. W. J. Turnbull, Chief, Boils Division; Mr. C. G.
Evans, Comptroller; Mr. William F. Lauderdale, Chief, Personnel Management Assist-
ance Branch; and Mr. C. H. Lefeve and Mrs. Dale Bean of the Technical Liaison Office.
The Appendixes were prepared by former Directors of the Experiment Station and by
Chiefs of Divisions, Branches, and Offices, with some assistance from their respec-
tive staffs. The organization charts, maps, and photographs were reproduced by
employees of the Reproduction and Reports Branch under the supervision of Mr. J. M.
McCaskill, former Chief of the Branch.

The History has been prepared in loose-leaf form so that it can be easily
supplemented and brought up to date in the future.

Special acknowledgment is due Mrs. Jane C. Cotton, Assistant Editor, for
searching out facts, names, and dates; for composing several paragraphs of the text;
and for assisting in editing the entire document.

This History is dedicated to those who made it possible--the present and
former civilian and military employees whose services have contributed to the suc-

cess of the Waterways Experiment Station.

JOSEPH B. TIFFANY
Technical Director
Editor
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HISTORY OF THE WATERWAYS EXPERIMENT STATION
1 June 1968

Present Scope of Waterways Experiment Station Activities

1. The Waterways Experiment Station (WES) has grown, from 1929 to the present
(1968), from a small, modest hydraulic laboratory with a lieutenant as Director and
perhaps a dozen Civil Service employees to become the largest and most diverse engi-
neering laboratory of the Corps of Engineers engaged in research in such engineering

fields as hydraulics, soils and foundations, concrete, flexible pavements, nuclear
weapons effects, mobility, environmental effects, geology, terrain analysis, expedient
surfacing, soil dymamics, and rock mechanics. The organization now has more than
1300 Civil Service employees, as well as a military complement of a colonel
(Director), a lieutenant colonel (Deputy Director), 10 junior officers, and 32 Army
enlisted personnel. The activity has grown from a dollar work volume of $50,000

for the first year of its operation to an $18.6 million in-house program in Fiscal
Year 1968. The organization has published hundreds of technical reports and mis-
cellaneous papers which have been distributed all over the world, and it is visited

annually by more than 20,000 official visitors and tourists.

Political Background of WES Origin

2. The origin of WES is extremely interesting in that it was fraught with
political implications. Mr. John R. Freeman, a prominent and successful engineer
in the structural field, during a visit to Burope in the middle 1920's, became so
greatly impressed by the hydraulic laboratories of the Technical Universities,
particularly in Germany, that he took it upon himself to establish a fellowship for
study in that field and to begin a campaign for acceptance of the principle in the
United States. To this end, he financed the translation of a bock from German on
the subject of Hydraulic Iaboratory Practice and then set out to convince govern-
mental officials that there should be a hydraulic laboratory in the national struc-
ture, If the Corps of Engineers would sponsor it, well and good; if not, it should
be elsewhere. Mr. Freeman's proposal to the Chief of Engineers, U. 8. Army, that
a hydraulic laboratory be established by the Corps received an unencouraging re-
sponse. Thereupon, he turned his efforts to the establishment of a national
hydrauliec laboratory in the Bureau of Standards. Upon hearing of this, the O0ffice,
Chief. of Engineers (OCE), decided that it would be better to have control of its
own hydraulic determinations than to rely on a laboratory of another Federal agency.
Reluctantly, therefore--and grudgingly at first--it accepted the idea and set about
developing plans for establishing a laboratory. The matter of whether to establish
a hydraulic laboratory within the Corps or the Bureau was debated by several



committees of Congress, and the decision was finally made--upon what would be regarded
now as peculiar reasoning and logic--to establish a laboratory within the Corps. With
the battle won, it was decided not to oppose a similar institution in the Bureau,
because President Herbert Hoover had been a principal proponent for a laboratory in
the Bureau of Standards when he was Secretary of Commerce. To avoid disturbing the
waters, it appeared best in fact not to build a "laboratory' at all--but to call it

an experiment station. Even the word "hydraulic" was supplanted by "waterways." A
complete account of this background of the WES origin is told by BG Herbert D.

Vogel, first Director of WES, in Appendix I, written especially for this history

in 1968.

Authorization for Establishment of WES

3. The 1928 Flood Control Act, setting up responsibility for flood control on
the lower Mississippi River, contains a paragraph that authorized the Chief of Engi-
neers to esbtablish a hydraulic laboratory for purposes of studying details of the
flood-control plan for the lower Mississippi River. By letter of 18 June 1929, the
Chief of Engineers directed the President, Mississippi River Commission (MRC), to
establish a hydraulic laboratory for these purposes; originally, it was to be estab-
lished in West Memphis, Arkansas, but later before any construction actually started,
it was decided to change the location to Vicksburg, Mississippi. This letter from
OCE 1s now officially cited as the authority for the establishment of WES. TFurther

details of the authorization for WES are also contained in Appendix I.

Operation Under President, MRC (1929-49)

L. As stated in the preceding paragraph, the WES was originally authorized
to be established under the President, MRC. The careful distinction was subsequently
made by successive Presidents of MRC and Directors of WES that the Director operate
under the supervision of the President, MRC; however, the WES organization operated
only administratively under the office of the President, MRC. The technical opera-
tions of WES were not usually subject to review by the MRC staff. This method of
WES operation lasted from its establishment in 1929 until 10 August 1949.

Operation Under OCE (1949 to Present)

5. Almost from its inception, the WES began to undertake engineering projects
(principally hydraulics) for districts and divisions other than those operating
under the President, MRC, and Division Engineer. Lower Mississippi Valley Division
(IMyD). By 1949, only a relatively small proportion of WES activities was actually
being performed for the MRC/LMVD and its districts, whereas the majority of its



operations were for the OCE and other districts and divisions of the Corps. Recog-
nizing this situation, OCE decided to remove WES from the administrative super-
vision of the President, MRC, and to set it up to report directly to OCE. This ac-
tion was consummated by OCE General Order No. 9, dated 29 July 1949. Since that
date, WES has operated directly under OCE, specifically under the direction of

the Director of Civil Works of OCE, although projects are undertaken for other di-

rectorates of OCE as well as for Corps of Engineers districts and divisions and

other agencies.

Organization of WES

6. The present organization of WES is shown in Appendix II. As will be noted
thereon, the organization consists basically of an executive office, an advisory
and administrative staff, and a technical staff composed of five technical divisions
(Hydraulics, Soils, Concrete, Nuclear Weapons Effects, and Mobility and Environ-
mental), and two support divisions (Technical Services and Construction Services).
The inclusion of this appendix serves not only to illustrate the organization, but
also to indicate for this History the names of key personnel responsible for opera-
tion of WES at the current writing.

T. A selected group, from those still available, of past organization charts
is attached. as Appendix III. The purpose of including these charts is to illus-
trate the gradual growth of WES, the gradual changes in organization, the influence
of successive directors of WES, and the names of key personnel who were responsible

for the development of WES to what it is today.

Physical Layoub

8. The WES originally occupied an area of about 147 acres located in rolling
land about five miles southeast of what were then the city limits of Vieksburg,
Mississippi. Subsequently, additional land has been procured for the Vicksburg
reservation, which now includes about 595 acres. In 1942, as a part of the estab-
lishment of the Mississippi Basin Model (MBM), and its first construction by
German prisoners of war (see Appendixes V and XI), about 800 acres of land were
procured near Clinton, Mississippi, about seven miles southwest of Jackson,
Mississippi. The Concrete Division was established on this second reservation
(see Appendix VII) in 1946,

9. Aside from the MBM and the Concrete Division, all operations of the WES
are contained at the Vicksburg Installation. It should be noted that a new con-
crete Division laboratory and office building is being constructed at the Vicksburg
Installation and that the Concrete Division will be moved to Vicksburg in calendar
year 1969. Moreover, testing operations on the MBEM will probably be phased out in



Fiscal Year 1969 or 1970, after which operations of WES, except for field tests, will
be confined to the Vicksburg Installation.

Fiscal Operation

10. During the early years of its history, costs of the WES were financed from
funds available to the President, MRC. With the commencement of engineering re-
search projects for other districts and divisions of the Corps of Engineers, a reim-
bursable method of operation was established whereby each sponsoring office or agency
paid the complete cost of work performed at WES. Some of the physical plant at WES
was paid for from MRC funds during the early history of the Station. 1In later years,
however, almost all physical facilities have been provided by the Corps of Engineers
Revolving Fund, with the amortization of these costs charged against projects using
the facilities.

11. The WES has never operated under any appropriation from Congress, except
for the MBM whose funding is a line item in the Civil Works Appropriation Bill. All
other operations are financed on a reimbursable basis, with the sponsoring office
paying the complete cost, including overhead, of any research or testing performed
at WES. Appendix XVII contains details of the fiscal operation of WES.

Present Book-of-Work and Sponsors Thereof

12. The following table presents the book-of-work for the current fiscal
year, identified by sponsors thereof:

Sponsor (Department/Agency) Program
Department of Defense
Army
Corps of Engineers
Office, Chief of Engineers $ 3,678,000
Other Corps of Engineers Offices 5,461,000
Army Materiel Command 5,767,000 (1)
Other Army 953,000
Air Force 1,430,000 (2)
Advanced Research Projects Agency 88,000
Defense Atomic Support Agency 2,933,000
Defense Communication Agency 246,000
Defense Intelligence Agency 152,000
Navy 123,000
Office of Civil Defense 101,000
Atomic Energy Commission 511,000
National Aeronautics and Space Administration 54,000

(Continued)

(1) Excludes special landing mat procurement (non-mission activities) for
Mobility Equipment Command in the amount of $14.757 million.

(2) Excludes special landing mat procurement (non-mission activities) in
the amount of $7.142 million.




Sponsor (Department/Agency) Program

Other Non-Defense Agencies (Agriculture, Interior, TVA) $ 236,000
Non-Government Agencies 2l,000

Total $21,757,000 (3,4)

(3) Excludes capital improvements to Revolving Fund facilities in the
amount of $2.7 million.
(4) Includes contracts in the amount of $3 million.

Hydraulics Division

13. As indicated above, the WES was originally nothing more than a small
hydraulic laboratory. From 1929 to 1939, the hydraulic work was undertaken by what
were known as groups, subgroups, experiment sections, ete. The Hydraulics Division
was first formally established in 1939 under the directorship of 1LT Paul W.
Thompson, with Mr. Joseph B. Tiffany as Chief of the Division. The complete story
of the history of the Hydraulics Division is contained in Appendix V.

Soils Division

14, The origin of the Soils Division was the establishment in 1932 of a
small group whose purpose was principally to make grain-size analysis of samples
of bed load and sediment taken from the Mississippi River. The Soils Division
as such was also established in 1939 under the directorship of 1LT Paul W.
Thompson., Mr. Spencer J. Buchanan was chief of soils activities from about 1933
to 1940, and became Chief of the Soils Division in 1939, as noted above. A com-
plete history of the Soils Division is contained in Appendix VI.

Research Center

15. About 1936, the need became apparent for a soils research center, and
Mr. Robert M. German was assigned to this activity, under the organization of the
"Soils Experiment Section." 1In 1937, 2 similar need became apparent for a hydraulic
research center, and a small group was formed for this purpose. Financing was orig-
inally from overhead funds or from funds assigned to WES by sponsoring offices. In
1940, the two groups (soils and hydraulics) were combined into what is still known
as the Research Center, first under the supervision of IT Wright Hiatt and then
under Mr. Samuel Shulits during the directorship of CPT Kenneth E. Fields, Rela-
tively inactive during the war years, the Research Center was reorganized as a
major technical unit in 1946 under the supervision of Mr. Charles B. Patterson dur-
ing the directorship of COL Carroll T. Newton. For approximately the past twenty



years the Research Center and its central library have been financed from Engineer-
ing Studies funds supplied by the Office, Chief of Engineers, supplemented as neces-
sary by charges to military accounts for services received. The complete history
of the Research Center is contained in the description of the Technical Services
Division in Appendix X.

Concrete Division

16, In 1946, OCE decided to centralize at WES almost all Civil Works engineer-
ing research of the Corps of Engineers. As a step in this direction, OCE ordered
the transfer of the Central Concrete Laboratory of the North Atlantic Division, lo-
cated at Mt. Vernon, New York, to the WE§ under the directorship of COL Carroll T.
Newton. This move was actually consummated in 1946 with the construction of a new
building at the Jackson Installation (see paragraph 8 above) and with the transfer
of all of those of the old Central Concrete Laboratory staff who were willing to
transfer from New York State to Mississippi. The first chief of the Concrete Divi-
sion was Mr. Charles E. Wuerpel. The history of the Concrete Division, both before
and after its transfer to WES, is contained in Appendix VII.

Mobility and Environmental Division

17. The Mobility and Envirommental Division originated as part of the Soils
Division. The Soils Division became so large and its projects so diverse in nature
that this separate division was established in 1963 under the directorship of
COL Alex G. Sutton, Jr. The history of the Mobility and Environmental Division is
contained in Appendix IX.

Tfuclear Weapons Effects Division

18, This activity had its origin as the Special Investigations Section of the
Hydrodynamice Branch of the Hydraulics Division in 1951, This part of the organi-
zation was established upon request of the Armed Forces Special Weapons Project
during the directorship of COL H. J. Skidmore.

19. In 1963, it being recognized that the Nuclear Weapons Effects projects
had become very large, its personnel many, and its mission somewhat unrelated to the
Hydraulics Division fields, a separate Nuclear Weapons Effects Division was estab-
lished during the directorship of COL Alex G. Sutton, Jr. The history of this di-

vision is contained in Appendix VIII.

Technical Services Division

20. The Technical Services Division was formed in 1949, to include the



Research Center and its library and Reports Branch, the Instrumentation Branch, the
Reproduction Branch, and the Training and Information Branch, Mr. J. B. Tiffany was
assigned as the first Chief of the Technical Services Division in addition to his
other duties as Special Assistant to the Director. About a year later, Mr. Tiffany
was relieved of this dual assignment and Mr. Charles B. Patterson was assigned as
Chief of the Technical Services Division. The history of this division is contained

in Appendix X.

Construction Services Division

21. The Construction Services Division originated about 1930 with a small
group of laborers and a construction foreman borrowed from the Vicksburg District
for the purpose of constructing models. In 1937, three sections--Operations, Con-
struction, and Mechanical--performed construction support services for the WES.

In 1946, these sections were organized into the Operations Division under the di-
rectorship of COL Carroll T. Newton, and in 1951, this division was reorganized as
the Construction Services Division, The complete history of this division is con-

tained in Appendix XI.

Reproduction and Reports Branch

22. Reproduction and reports activities have been in progress since the begin-
ning of WES. Mr. Francis B. Gautier was assigned as a photographer during the early
1930's; a drafting section was established during the early 1930's; plates for re-
ports were reproduced by the blueprint or black line process during this period; and
each project engineer was responsible for his own report, the earliest ones being
simply letters to sponsoring offices signed by the Director. The first reproduc-
tion equipment was acquired in 1938 with the loan of a National Guard multilith
machine, and reports for the first time were reproduced by the multilith process.

In 1946, a Reports Branch was added to the Research Center organization, and a Repro-
duction Branch was established with drafting, photographic, and printing activities
assigned. In 1949, the Reproduction Branch was transferred to the Technical Services
Division, and soon thereafter it was reorganized as the Reproduction and Reports
Branch to include the former Reports Branch which was transferred from the Research
Center to the Reproduction and Reports Branch as a section. The complete history of
the Reproduction and Reports Branch is contained in Appendix XV.

Administrative Activities

23, As stated in paragraph L above, administrative activities (Fiscal, Per-
sonnel, Office Service, Supply, etc.) were under the supervision of the Chief

Administrative Assistant at MRC during the early years. During the 1930's and



early 1940's, much of this activity was gradually delegated directly to WES, and
shortly after World War IT all administrative affairs were handled entirely by WES,
except that they were still under the supervision of the Chief Administrative
Assistant of MRC until the transfer of WES to OCE in 1949. Mr. James H. Moore was
the Chief Clerk almost from the beginning of the Station in 1929 until 1946. The
history of administrative activities is covered more completely in Appendixes XIIT
through XIX.

Directors of WES

2. There have been fifteen directors of the WES thus far. A complete list

of Directors, together with the dates of their terms of office, is shown below.

1LT Herbert D. Vogel Oct 1929 - Aug 193L

1LT Francis H, Falkner (Deceased) Aug 1934 - June 1937
CPT Paul W. Thompson July 1937 - Sept 1939
CPT Kenneth E. Fields Sept 1939 - Dec 1941

Mr. Gerard H. Matthes (Deceased) May 1942 - Sept 1945
LTC Clement P. Lindner Oct 1945 - Dec 1945

COL Carrocll T. Newton Jan 1946 - Dec 1946

COL John R. Hardin Jan 1947 - Mar 1947

LTIC Ralph D. King July 1947 - July 1950
COL Herrol J. Skidmore Aug 1950 - Aug 1952

COL Carroll H. Dunn Sept 1952 - May 1955

COL Andrew P. Rollins, Jr. June 1955 - July 1958
COL Edmund H, Lang Aug 1958 - Aug 1961

COL Alex G. Sutton, Jr. Aug 1961 - Dec 1964

COL John R. Oswalt, Jr. Dec 1964 -

Comments of those of the former Directors who responded to a letter concerning this
history are contained in Appendix IV, except that GEN Vogel's description of the
origin of the WES is shown separately in Appendix I.

Assistant and/or Deputy Directors of WES

25. There have been eleven assistant and/br deputy directors of the Station.

A list of those who have served in this capacity is shown below.

1LT Francis H. Falkner 1933 - July 1934
1LT Kenneth D. Nichols 1936

1LT Paul W. Thompson Jan 1937 - June 1937
2LT Oliver G. Haywood, Jr. 1937 -

11T Douglas C. Davis 1939 - 1940

1LT Wright Hiatt 1940

Mr. Joseph B. Tiffany, Exec Officer 1940 - 1 July 1943
CPT Joseph B. Tiffany, Exec Asst 1 July 1943 - 1 June 1945
Mr. Joseph B, Tiffany, Tech Exec Asst 1 July 1946 - 1 Dec 1949
Mr. Joseph B. Tiffany, Special Asst 1 Deec 1949 - 1 July 1951
MAJ Gordon L. C. Scott, Exec Officer 1 July 1950 - 1 Mar 1951
Mr., Joseph B, Tiffany, Asst Director 1 July 1951 - 1 Jan 1957
Mr. Joseph B. Tiffany, Tech Director 1 Jan 1957 -



LTC Marion I. Guest, Deputy Director 11 Nov 1963 - 13 Jan 1966

ITC Guy E. Jester, Special Asst 28 Aug 1965 - 13 Jan 1966
LTC Guy E. Jester, Deputy Director 14 Jan 1966 - 2 July 1967
LTC Ievi A. Brown, Deputy Director 5 July 1967 -

Military Assistants

26. After military projects were assigned to WES, opportunities were created
for younger officers to be assigned to the Station and to be associated with these
projects. The first such project upon which younger officers were used was the air-
field evaluations conducted during the period 1951-1957. This project extended into
many foreign countries and the need for an officer to coordinate activities between
the military and civilian teams, as well as to get the support of the military
forces in the areas of duty, became evident. As the Station expanded in military
projects, increased numbers of young officers were assigned. In many instances
these young officers had completed academic work for the Ph. D. and completed their
dissertations while simultaneously doing constructive work on a WES project. The
assignments were usually from among regular Army officers; however, there were some
instances of Reserve Officers being assigned because of their highly specialized
qualifications in an area of interest to the Station. Ten of these young officers

are presently assigned.

Technical Director

27. 1In the fall of 1940, CPT Kenneth E. Fields, Director, together with
BG Max G. Tyler, President, MRC, determined that it would be advisable to set up
a civilian organization to carry on the activities of WES in case the United
States should get into World War II. At this time, the then Assistant Director,
11T Wright Hiatt, was relieved and sent to Newfoundland for military construction
of an air base. The then senior civilian engineer at WES was transferred to the
Office of the President, MRC. Mr. Joseph B. Tiffany was thereupon assigned as
Executive Officer by Memorandum of the Director dated 10 October 1940. Mr. Tiffany
has served in this or similar capacity since that date to the present, except for
one year (1945-46) when he was assigned temporarily to the President, MRC, as the
Training Officer for the IMVD. Mr. Tiffany has served in this capacity under the
titles of Executive Officer. Executive Assistant, Technical Executive Assistant,

Special Assistant, Assistant Director, and now Technical Director.

Assistant Technical Director

28. On 14 Dec 1964, COL Alex G. Sutton, Jr., established the position of

Assistant Technical Director to provide someone to assist the Technical Director



and to act in his absence. Mr. Fred R. Brown, who at the time was Chief of the
Nuclear Weapons Effects Division, was assigned to this position and later given
dual responsibilities as Chief of the Office of Technical Programs and Plans
(Appendix XII).

Executive Assistant and Administrative Assistant

29. In 1946, the position of Executive Assistant was established by
COL Carroll T. Newton, Director. and Mr. William L. Bache, Jr., was transferred
from the MRC to WES to fill this position. Mr. Bache served in this capacity from
1946 until his retirement for disability in the fall of 1966 except for a period
of military duty during the Korean War (1951-1953) and another two-year period
(1958-1959) when he served as Comptroller for the newly established Pacific Ocean
Division. Mr, C. G. Evans, then Fiscal Officer, now Comptroller, served as Exec-
utive Assistant during the first period of absence. The position remained vacant
during the second period of absence.

30. In February 1967, the position of Administrative Assistant was estab-
lished to fulfill a portion of the duties formerly held by Mr. Bache, as well as
certain new duties. Mrs. Jane C. Cotton, who had served as Executive Secretary to
the Director since 1951, was assigned to this position.

Impact of World War IT

31. The impact of World War IT on WES was tremendous. Most of the Civil
Works activities of the Corps of Engineers were curtailed, or at least slowed down,
and the work of WES took on an entirely different turn, with emphasis on war-
oriented activities. Chief among the projects undertaken during the war were the
study of the stability of artificial harbor breakwaters designed and constructed
for the 1944 Normandy invasion, testing of airfield landing mats, studies concerned
with mobility, and design of flexible airfield pavements for the Air Corps. Two
important Civil Works activities were undertaken which are worthy of special note.
First, a comprehensive series of potamology investigations was undertaken and car-
ried through by CPT Joseph F. Friedkin, under the immediate supervision of GEN Tyler;
the results of this investigation led to the authorization of the 1944 Mississippi
River Flood Control Project, including the 12-ft navigation channel and the bank
stabilization program on which the MRC and its districts have been engaged ever since.
Second was a very comprehensive geological investigation of the Lower Mississippi
Valley, conducted by Dr. Harold N. Fisk of Louisiana State University. The results
of this geologic investigation have guided the engineering work in the Lower
Mississippi Valley ever since.

32. Obviously, a principal impact of World War II was on personnel. During
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the periocd that Veteran's Preference was allowed for service in the Armed Forces there
were 631 employees (including mostly men, but a few women employees as well) who were
in service at some time during this period. This left a tremendous gap in the per-
sonnel strength of WES. This gap was largely filled during World War II by the em-
ployment of women as technicians, although the key positions were still held by men
employees who were not called into service. WES could not have survived World War II
as an organization without the contribution of the women, many of whom were the wives
of service men. A complete list of the personnel in the service during World War II

is contained in Appendix XX.

Reorganization and Reemployment After World War IT

33. During the period November 1945 through April 1946 over 100 veterans re-
turned to the Station and exercised their reemployment rights. These veterans were
assimilated into the work force with the recognition of their rights to positions
they held at the time of departure and to positions to which they would have pro-
gressed had they remained at the Station. It became evident that a reorganization
was needed to give full effect to the expanded technical work of the Station and
to provide positions for those returning veterans whose former positions were no
longer discernible in the organization.

34, In June 1945, CPT Joseph B. Tiffany, Executive Assistant, was transferred
to the Mississippi River Commission for a special assignment with the understanding
that he would return to the Station upon completion of the special assignment. He
returned to WES in a civilian capacity in June 1946 and assumed his former position
of Executive Assistant. In the meantime, the Waterways Division and the Hydro-
dynamics Division were remerged and re-formed into the Hydraulics Division. Mr. E. P.
Fortson, a returned veteran, was assigned as Chief of the Hydraulics Division. The
instrumentation work that was formerly under the Hydraulics Division and the Repro-
duction Division functions were transferred to the newly organized Technical Services
Division, which was headed by Mr. Tiffany as an additional responsibility. The
Embankment, Foundation, and Pavement Division was renamed the Soils Division, and
Mr. W. J. Turnbull who had headed this organization during the war years continued
as Chief of the Soils Division. The Geology Division was redesignated as the
Geology Branch and was placed under the Soils Division. The Research Center was
reactivated and reorganized by Mr. C. B. Patterson, former Chief of ocne of the five
Hydraulic Experiment Sections, upon his return from the service. The Laboratory
Services Division experienced reorganization changes during the latter part of World
War II. Mr, George W. Vinzant was transferred to WES and made Chief of the Opera-
tions Division. This division absorbed all functions performed by the Laboratory
Services Division, the Security force, and the Supply function. Mr, Charles R.
Warndof, who left the Station as Chief of Laboratory Services, returned from
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military service and was given a branch chief assignment in the Operations Division.
The large construction program under way at Clinton on the MBM was headed by

Mr. Alton G. Davis under the general supervision of Mr. Vinzant. To keep pace with
the expanded functions of the Station, the Administrative Advisory Staff was iden-
tified and responsibilities separated in a chain of command headed by Mr. W. L.
Bache, Jr., Chief Administrative Assistant, who transferred from the Mississippi

River Commission.

TImpact of Korean War

35. The impact of the Korean War was not nearly so drastic as that during
World War II, but it was still severe. In the first place, the Civil Works activ-
ities of the Corps of Engineers toock a tremendous drop, which was compensated for
in about a year by a rapid rise in military research. A group of over 100 civilian
employees was lost by the calling into duty of the WES-sponsored 434th Engineer
Construction Battalion, commanded by LTC Eugene P. Fortson, Chief of the Hydraulics
Division. In addition to the 434th, a number of persomnnel losses occurred as the
result of the calling into duty of the National Guard 31st Division; additionally,
quite a number of individuals were called into duty. A fairly complete list of
personnel called into service during the Korean War is contained in Appendix XXI,

along with those who have served in the Vietnam War.

Impact of Vietnam War

36. Unlike World War II and the Korean War, the Vietnam War has not as yet
resulted in any slowing down of either Civil Works or military research activities.
To the contrary, a considerable number of Vietnam-oriented projects have been as-
signed to.WES, all on a crash basis. Included are such projects as the following:

a model study of a harbor at "Site X" in Vietnam; the detection, location, and de-
struction of Viet Cong tunnels; the geographic location of construction materials
in the Mekong Delta; the design of prefabricated protective shelters and fighting
bunkers; the design and procurement of several million square feet of steel and
aluminum landing mat; the design of membranes for airfield and road construction,
dust control problems, etc.

37. DNo Reserve or National Guard units containing WES employees have as yet
been called into duty. A list of those employees who have been called as individuals
is included in Appendix XXI, along with those who served in the Korean War. A total
of 238 WES employees have served in the Armed Forces during the Korean and Vietnam

Wars.
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Civil Versus Military Work Loads

38. Until World War II, all work at WES consisted of projects related to the
Civil Works activities of the Corps of Engineers. As stated above, during World
War II a number of military projects were assigned.

39. Further as cited above, there was a sharp increase in Military Construc-
tion work during the Korean War from 1950 to 1952, and the military work load has
increased steadily ever since. As of this writing, military work accounts for ap-
proximately 65 percent of the work load of WES, with Civil Works accounting for the

remaining 35 percent.

Mississippi Basin Model

40. The Mississippi Basin model, the largest hydraulic model in the world,
is located at the Jackson Installation of the WES about nine miles southwest of
Jackson, Mississippi. It is a fixed-bed model of the Mississippi River and its
tributaries with the floodplains and stream channels accurately molded in concrete
to a horizontal scale of 1:2000 and a vertical scale of 1:100. The model itself
covers 210 acres and reproduces 1,250,000 square miles of the Mississippi River
Basin (41 percent) of the land area of the continental United States). This flood-
control model was designed and constructed so that it can be operated either as a
unit for basin-wide problems or in sections to aid in the solution of local prob-
lems. Tt is operated entirely by automatic instruments that were specially designed
and manufactured for use on it. A complete history of the model is contained in
the description of the Hydraulics Division in Appendix V.

Potamology Investigations

41, The Station conducted a series of potamology investigations for the MRC
and its districts during the period 1947-1952. The hydraulic phase was instituted
in 1947 and continued actively through 1951 at an average rate of about $280,000
per year for the four-year period. Active investigational work was curtailed in
1951, but was resumed in the latter part of FY 1957. The socils phase was initiated
in 1948 and was continued for four years at a rate of activity of about $50,000 per
year. Subsequent to FY 1952, funds were reduced to about $1500 per year and the
study limited to a study of the verification of an empirical method for determining
slope stability and the preparation of a review of soil studies, which was accom-
plished by Dr. M. J., Hvorslev. The soils studies were also resumed in the latter
part of FY 1957. These investigations are discussed in more detail in Appendixes
V and VI.
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Administration Building Fire

4L2. On 3 October 1960, the newly constructed (1953) wing of the main adminis-
tration building was burned to the ground. Destroyed completely were the executive
offices, most of the administrative offices, and all elements of the Technical
Services Division except the Instrumentation Branch. The complete story of this
fire is told in Appendix XXII. The rebuilding and restocking of the library is
described in Appendix X.

43. Steps were taken before the fire was extinguished to make plans for a new
headquarters building, and for the temporary housing of burned-out units until the
new building could be completed. The new headquarters building was completed and
occupied in June 1963. Other rehabilitation steps resulting from the fire are de-

scribed in the appendixes describing the affected units of the organization.

Graduate Study Program

Yy, As early as 1957 the need for advanced education to enhance the engineer-
ing and scientific capabilities of WES was readily apparent. On the basis of this
identified need, the WES constructively pursued the problem.

45, The WES plan for advanced education was, in the early months of 1963,
submitted to OCE for approval, and initially was nothing more than a documented re-
guest for permission to send John Guy Jackson back to college for one full year to
pursue advanced study toward his Ph. D. This request was approved and more or less
set the stage for a continuing program, because in the latter part of 1963 OCE
formally announced its program for advanced education. Under this program WES first
was authorized to send two employees each year. In 1966, this authorization was
increased to four. Bix WES employees have completed advanced education under this
program. There are presently four in school and four more have been approved to
begin school this fall. The Department of the Army implemented a similar program
in 1966 also, and as a result WES was authorized to send three additional employees
to graduate school. Listed below are names of program participants, their organi-
zations, and schools attended.

Completed or in Progress

John G. Jackson¥* Boils Division University of Michigan, 1964
Thomas E. Kennedy NWED Florida State University, 1965
Gerald W. Turnage M&E Division Florida State University, 1965

Don C. Banks¥* Soils Division University of Illineois, 1966

James L. Ferguson Technical Services Division University of Wisconsin, 1966

M. Burton Boyd Hydraulics Division Colorado State University, 1967
James E, McDonald#** Concrete Division Mississippi State University, 1967
Jerry R. Lundien** M&E Division University of Kansas, 1967

% Btudy above master's level.
#% Study under D/A program.
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Completed or in Progress

Jim W. Hall, Jr.*¥ Soils Division Texas AM, 1967

Don R. Denton* IWED Duke University - Withdrew
Paul F. Hadala¥* Soils Division University of Illinois

Billy R. Sullivan*¥ Concrete Division University of Texas

Newell R. Murphy M&E Division University of Alabama

James L. Drake¥ NWED Michigan State University
William E. Strohm*,**¥ Soils Division University of Californisa

Glen A. Pickering¥¥ Hydraulics Division Purdue University

Frank A. Herrmann¥* Hydraulics Division Delft Technological University

Planned Attendance (1968-69)

Ellis B. Pickett Hydraulics Division Vanderbilt University
George C. Hoff Concrete Division University of Illinois
Allen S. Lessen M&E Division Mississippi State University
Jesse L. Kirkland NWED Mississippi State University

* Study above master's level.
*¥*  Study under Q/A program.

Vicksburg Graduate Center

46. Negotiations began as early as 1957 with Mississippi State University (MSU)
and in March 1958, the Board of Trustees of State Institutions of Higher learning
approved MSU's recommendation to establish the Vicksburg Center for Graduate Study.
The Center did not, however, immediately get under way. Many problems developed to
block the establishment of the Center and it appeared that a graduate program with
MSU was doomed.

k7. 1In 1964, WES contacted Bradley University of Peoria, Illinois, to deter-
mine the extent of interest it might have in regard to establishing a resident center
at WES. As it turned out, Bradley was very much interested, and by January 1965
planning had reached the point where policy governing operation was being formulated,
schedules of courses were discussed, and WES employees were screened as prospective
instructors.

L8, This chain of events aroused concern among MSU officials who took immedi-
ate action to remedy the situations which prohibited their establishing a resident
center at WES. Meanwhile, Bradley withdrew its offer. Final plans of operation
were worked out with MBU and the first classes were scheduled to begin with the Fall
Semester of 1965. The Vicksburg Center for Graduate Study opened with two courses--
"Soil Mechanics: Embankment and Bearing Capacity" and "Indeterminate Structures I."
The total enrollment was 25 students. Since this time 15 additional courses have
been offered to an average semester enrollment of 16 in each class., Including the
65 students enrolled in the four courses presently under way, a total of 332 students

have benefited from this program.
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Courses Completed and/br in Progress

Course Title Semester
Soil Mechanics: Embankment and Bearing Capacity Fall 1965
Indeterminate Structures I
Soil Mechanics: Seepage Spring 1966
Open Channel Hydraulics
Applied Elasticity Summer 1966
Soil Mechanics: Foundations Fall 1966
Differential Equations
Applied Mathematics I Spring 1967

Hydraulic Structures

Theory of Plasticity

Soil Engineering for Transportation Facilities
(Special Topics in Civil Engineering)

Vibrations Summer 1967
Inviscid Theory

Theory of Continuous Media Fall 1967
Soil Mechanics: Embankment and Bearing Capacity

Waterways

Applied Mathematics III
Differential Equations

Enlisted Personnel Program

k9. Before the Army created the Scientific and Engineering (S&E) Program,
college graduates in engineering and science were drafted into military service and
given troop assignments that did not help their technical development and that rep-
resented a loss or misuse of talent in technical fields wherein shortage of college-
trained manpower existed. College graduates qualifying for the Army S&E Program
are now assigned after basic training to Army installations that can use their aca-
demic training on military projects. The WES is primarily interested in the Engi-
neering, Mathematical, and Physical Sciences Assistants under this program, and
since July 1954 a total of 159 enlisted men have been assigned. Currently, there
are 32 B&E assistants at WES. Of the 159 assigned, 25 accepted employment with WES
upon discharge from the service and 17 of these are currently employed. A key
engineer, presently Chief of the Engineering Research Branch, Nuclear Weapons Effects
Division, Mr. William J. Flathau, was one of the first engineers assigned to WES
under this program in July 195L.

Silver Anniversary

50. The Silver Anniversary Celebration of the WES was held during 18-20 June
1954 while COL C. H. Dunn was Director. The celebration consisted of open house at
the Vicksburg Installation from 2:00 until 9:00 p.m., on Friday, 18 June, and from
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2:00 to 5:00 p.m., on Sunday, 20 June. Open house at the Jackson Installation was
from 2:00 to 5:00 p.m., on Saturday and Sunday, 19 and 20 June. During these open
house periods, some 19 exhibits and demonstrations were available for viewing
throughout the Vicksburg Installation., At the Jackson Installation the open house
consisted of inspections of operations and equipment of the Concrete Division and
Mississippi Basin model. Several sound motion picture films depicting operations

of the WES were shown continuously at various locations at both installations. The
Vicksburg Chamber of Commerce sponsored a special edition in the Vicksburg Evening
Post. A special ceremony was held at 8:00 p.m., on 18 June, which included an ad-
dress by the then Chief of Engineers, MG Samuel D. Sturgis, Jr., and the introduction
of former WES Directors who were present for the celebration. It was estimated that
3000 persons visited the Vicksburg Installation on 18-20 June, including approxi-
mately 1400 for the night ceremony on 18 June. About 1200 visited the Jackson Instal-

lation on the afterncons of 19 and 20 June.

Technical Society Participation

51. WES personnel are extremely active in many professional societies on a
local, state, regional, national, and international level. Membership is held
chiefly in those organizations that relate to the discipline in which the incumbent
is working. For example, geologists are active in the Geological Society of
America, engineers in the American Society of Civil Engineers, materials experts
in the American Concrete Institute and American Society for Testing and Materials,
etc. BSince engineers predominate at WES, most activity is centered in engineering
organizations and in particular the American Society of Civil Engineers. On the
national level, Messrs. Turnbull, Johnson, and Shockley have served as Chairman of
the Executive Committee of the Soil Mechanics and Foundations Division, while
Messrs. Tiffany, Fortson, and Brown have served as Chairman of the Executive Com-
mittee of the Hydraulics Division; on a regional and local level, WES employees
have served as officers and members of the board of direction. Of the 217 engi-
neers at WES, 60 percent are registered professional engineers in one or more states.
Mr. W. J. Turnbull has served as President of the Mississippi Society of Profes-
sional Engineers and is currently serving on the State Board for Registration of
Engineers. Mr. Bryant Mather has served as President of the American Concrete In-
stitute, Personnel of WES are active in such professional .groups as the Highway
Research Board, the American Society for Testing and Materials, American Society
of Agricultural Engineers, American Association for the Advancement of Science,
Society of American Military Engineers, National Science Foundation, American In-
stitute of Professional Geologists, American Association of Petroleum Geologists,
National Secretaries Association, and others. WES employees are also active in

international professional societies such as the International Congress on Large
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Dams, International Association for Hydrsulic Research, Permanent International Navi-
gation Congress, International Society for Terrain-Vehicle Systems, and International
Society for Soil Mechanics and Foundation Engineering; Mr. Turnbull is currently

serving as Vice-President of lNorth America for the latter organization.
Lwards
52. A rumber of WES employees have received awards of distinction conferred

by professional and technical societies, Department of Defense, Department of Army,

etc., above the local level. Those receiving such awards include:

Avrard Date
Executive Office
W. L. Bache, Jr. Meritorious Civilian Service Award 1966
Office of Techniecal Programs and Flans
Fred R. Brown War Department, Armed Services Forces, Commenda- 1947
tion for Meritorious Civilian Service
Man of the Year Award, Vicksburg Junior Chamber 1967
of Commerce
Reproduction snd Reports Branch
Aubrey W. Stephens, Jr. CE Meritorious Civilian Service Award for Bravery 1966
Hydraulics Division
Marden B. Boyd ASCE Karl Emil Hilgard Hydraulic Prize 1965
Frank B. Campbell Meritorious Civilian Service Award 1967
George B. Fenwick Meritorious Civilian Service Award 1966
Garbis H. Keulegan U. 5. Department of Commerce Exceptional Service 1960
(Gold Medal Awerd) Awerd for Outstanding
Service
Soils Division
M. J. Hvorslev Research Prize, ASCE 1957
Terzaghi Award, ASCE 1965
Certificate of Achievement, Department of Army 1965
Corresponding Member, Danish Academy of Technical 1965
Seiences

Honorary Member, Danish Scciety of Soil Mechanics 1966
and Foundation Engineering

¢. R. Kolb Best Paper Award, Society of Economic 1954
Paleonteologists and Mineralogists
Best Paper Award, Culf Cosst Association of 1966

Geologie Societies
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Soils Division (Continued)

C. R. Kolb

W. J. Turnbull

Concrete Division

Alan D. Buck

Rose C. Harrell

Thomas B. Kennedy

Bryant Mather

Katharine Mather

Leonard Peppsr
James M. Polatty

Kenneth L. Saucier

Award Date

Department of Army Official Commendation, USA 196k
Arctic Test Center

Exceptional Civilian Service Award, War Department 19L6

Distinguished Service Award, University of 19Lg
Nebraska

Honorary Doctor of Engineering Degree, University 1957
of Nebraska

Norman Medal, ASCE 1959

Department of Army Exceptional Civilian Service 1964
Award

Department of Defense Distinguished Ciyvilian 1965
Service Award

Commander's Award, U. S. Intercontinental Ballis~ 1965
tic Missile Program, Ballistic Systems Division

Award of Fellow Member, International Society for 1966
Terrain-Vehicle Systems, Inec.

Engineer of Year Award, Mississippi Scciety of 1966
Professional Engineers

Secretary of Army Research and Study Fellowship 1963-64

ACI Wason Medal for Research 1968

Department of Army Decoration for Meritorious 1966
Civilian Service

ACT Wason Medal for Research 1954

Department of Army Decoration for Meritorious 1965
Civilian Service

ASTM Award of Merit 1967

ASTM Award of Merit 1959

Sanford E. Thompson Award 1961

Department of Army Tecoration for Meritorious 1965
Civilian Service

Roy W, Crum Distinguished Service Award, Highway 1966
Research Board

Sanford E, Thompson Award 1953

ACT Wason Medal for Research 1954

Department of Army Decoration for Exceptional 1962
Civilian Service

Department of Defense Distinguished Civilian 1963
Service Award

Civil Service Commission Federal Woman's Award 1963

Sanford E. Thompson Award 1961

Silver Beaver Award, Boy Scouts of America 1968

Department of Army Decoration for Meritorious 1965

Civilian Service
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Award

Date

Concrete Division (Continued)

William O. Tynes

Charles E. Wuerpel

Department of Army Decoration for Meritorious
Civilian Service

ACT Wason Medal for Resgearch

Nuclear Weapons iZffects Division

G. E. Albritton

G. L. Arbuthnot, Jr.

J. T. Ballard

W.

T,

J. Flathau

E. Kennedy

=

. Btrange

E. Walker

United States Army Science Conference Certificate
of Qutstanding Achievement Award

Department of Army Commendation Medal
OCD grant to attend school
Young Engineer of the Year, MSPE

United States Army Sclence Conference Certilficate
of Outstanding Achievement Award

United States Army Science Conference Certificate
of Outstanding Achievement Award

United States Army Science Conference Certificate
of Outstanding Achievement Award

Mobility and Envirommental Division

J.

D.

J.

B.

G. Collins

R, Freitag

L. McRae

G. Stinson

Department of Army Commendation for designing
a novel device for indicating maximum and
minimum groundwater elevation

Secretary of Army Fellowship for graduate study

Citation from American Society for Testing and
Materials for technical paper

Department of Army Commendation for designing
a novel device for indicating maximum and
minimun groundwater elevation

Construction Services Division

G. W. Vinzant

Meritorious Civilian Service Award

Corps Leaders Spawned by WES

1965

1946

1966

1967

1963

1966

1966

1963

1951-62

1959

1963

1965

53, Many former WES employees now hold or have held important positions in

other Corps of Eagineers installations. Worthy of particular mention are:

Jd. M.
Caldwell, Director, Coastal Engineering Research Center; W. K. Boyd, Technical

Director, U. S. Army Cold Regions Research and Engineering Laboratory; George Howard

(Retired), former Technical Director of Engineering Research and Development
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Laboratory; J. H. Douma, Chief, Hydraulic Design Branch, and G. E. Bertram, Chief,
Soils Branch, Directorate of Civil Works, Office, Chief of Engineers, Other former
employees hold responsible positions in almost all district and division offices

of the Corps.

Contributions of WES Employees to Local Community

54. 1In addition to WES employees contributing about $10,000,000 annually to
the economic life of the community, they are involved in all aspects of community
life and contribute much to its development. They are active in every church,
serving from organist to chairmen of building committees; from Sunday School teachers
and superintendents to deacons and elders; from chairmen of official boards to just
plain participating church members. They are active in the youth work in both Vicks-
burg and Jackson and have served as scout troop leaders, Merit Badge examiners, and
as scout council chairmen, and Mr. James M. Polatty has received the Silver Beaver
Award in recognition of 35 years of active participation in scout activities; as
Little League baseball organizers, coaches, and commissioners; as YMCA director, mem-
ber, and coach of basketball and football; as program participants, organizers, and
judges of science fairs and seminars; as PTA members and officials. In 1957, the
PTA's of the five public schools plus the City Council in Vicksburg were headed by
either employees or wives of employees of the Corps of Engineers. Five of the six
positions were held by WES-affiliated persomnel. Mr. J. B. Tiffany, Technical
Director, was president of the City Council; Mr. F. R. Brown was president of the
high school PTA; Mr. R. G. Ahlvin was president of the junior high school PTA;

Mrs., A. A. Rula and Mrs. R. Y. Hudson, wives of engineers on the WES staff, served
as presidents of two of the grammar school PTA's, The remaining public school PTA
was presided over by the wife of an employee of the Vicksburg District. At the
present time, Mr. Z. B. Fry is president of the high school PTA and Mr. William M,
Pace is president of one of the grammar school PTA's. Every year WES employees
serve in some capacity on Vicksburg, Jackson, and State PTA boards. Mr. Brown has
served as Treasurer of the State PTA Board for several years. Employees also par-
ticipate in Career Day sponsored by all civic organizations to advise high school
students on certain vocations and college training necessary. In civic activities,
employees have served as chairmen and members of the Vicksburg Harbor Commission,
Beautification Commission, Planning Commission (Mr, Brown has been a member of this
Commission for several years and is the present Chairman), and as members of Chamber
of Commerce committees. Employees are active in all civic clubs, the Little
Theatre, the VFW, American Legion, etc., and many have served on the board of direc-
tors and as president. WES employees (Messrs. Fortson, Skelton, Patterson, and
others) are primarily responsible for the start and continuation of the ecity Rose

Garden sponsored by the Men's Garden Club of Vicksburg. Strong leadership in
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charitable drives such as the United Fund, Cancer, Heart, etc., is also provided.

In Jackson, WES employees serve as members of the Civil War Round Table of Missis-
sippi, the Mississippi Art Association, and the Mississippi Entomological Society.
Mr. and Mrs. Bryant Mather are authors of "The Butterflies of Mississippi," Tulane
Studies in Zoology (1958), and 36 other publications on Mississippi butterflies.

55. In summary, WES employees are so heavily involved in the community life
of Vicksburg and Jackson that it is difficult to name any activity in which they
are not participating.

Warren County Science Seminar

56. The Warren County Science Seminar (WCSS) is an extracurricular program
for qualified high school students which is concerned with the round-table discussion
of scientific or science-related topics. The Seminar is composed of outstanding high
school students and a like number of adults from the surrounding professional com-
munity. The discussions are much advanced from the science available at the high
school level and cover all phases of scientific thought in as much breadth and depth
as the backgrounds of student and staff members will allow. This is a nonprofit
organization with the professional people of the community contributing their time
gratis. The WCSS was organized in April and May 1959, through a joint effort of the
Student Scientific Guidance Committee (SSGC) of the WES and the Vocational Guidance
Committee of the Vicksburg Branch, American Society of Civil Engineers (ASCE). The
SSGC was authorized by WES Special Orders No. 7. dated 12 March 1959, to maintain
relations with local high school officials and/or representatives of science classes
and to offer guidance to staff members of the Science Seminar which was then being
formed, since it is WES policy to participate in and support engineering and
scientific activities in the secondary schools to the extent deemed reasonable and
proper. The following WES employees were appointed by the Director to serve on the
88GC: W. J. Flathau, Chairman; W. G. Shockley, F. R. Brown, F. P. Hanes, J. N.
Strange, C. H. Lefeve, Recorder; and Mrs. Dale Bean, Secretary. Most of those ap-
pointed were members of the ASCE Vocational Guidance Committee.

57. When the Seminar was established in Vicksburg, participation was limited
to Cooper High School and to two parochial schools; however, a few years ago it was
opened to all schools in the community and then became known as the Warren County
Science Seminar. To participate in the WCSS, a student must have completed the 9th
grade, have a special aptitude for the sciences, and pass a stiff entrance exami-
nation which is given each spring at the WES by WES employees. Although most staff
members are WES employees, they also receive assistance from other governmental
agencies, private industry, and medical profession, ete. Weekly sessions are con-
ducted at the WES, which also makes available slide and movie projectors, library

facilities, and tours of test facilities for the students. Dr., M. J. Hvorslev and
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Messrs. Warren Grabau, R. G. Ahlvin, F. P. Hanes, and E. E. Addor have provided out-
standing leadership for the Seminar. In addition to helping such high school
students free of charge, the staff members have assisted in establishing Science
Seminars in Laurel and Hattiesburg, Mississippi, and have just recently been asked

to assist in establishing one at Yazoo City, Mississippi.

Consultants and Consulting Boards

58. Through the years the Station has been assisted in its research programs
by outstanding authorities in the various fields of work. Some have served on an
individual basis and others as members of a board or panel to analyze problems, for-
mulate plans for work, review progress, evaluate results, ete, Those who are cur-

rently serving in a consulting capacity are listed below.

Concrete Division

Prof. Raymond E. Davis Engineering Studies Program
Dr. Roy W. Carlson
Mr. Byram W, Steele
Dr. Bruce E. Foster

Dr. Delbert E. Day Thermal stabilization of soils studies and various
Dr. Hans Gesund studies for the Structures Section

Hydraulics Division

Dr, Hunter Rouse Hydraulic investigations under the Engineering
Dr. Vito A. Vanoni Studies Program

Prof. Joe W. Johnson

Dr. Arthur T. Ippen

Dr. Garbis H. Keulegan

Mr. George B. Fenwick Channel stabilization and hydraulic engineering
investigations
Dr. Donald W. Pritchard Hydraulic engineering investigations

Mr. Clarence F. Wicker
Mr. Francis F. Escoffier

Mr. €. P. Lindner Channel stabilization
Dr. Ray B. Krone Radioisotopes Tracer Tests for Shoaling Materials

Nuclear Weapons Effects Division

Dr. Arnold Arons Research on reflection of wnderwater shock waves

Dr. Melvin L. Baron Bhock wave propagation, particularly ground shock in-
duced by nuclear devices and formulation of theoreti-
cal expressions for predicting the response of buried
inclusions engulfed by shock waves

Dr. George B, Clark Problems relating to underground explosions and pro-
tective facilities that are deeply buried or that are
mined at considerable depth
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Nuclear Weapons Effects Division (Continued)

Dr.

Dr.

Dr.

Dr.

Dr.

Dr.

Dr.

Dr.

Dr.

Dr.

Technical Services Division

Donald A. DaDeppo

Don U. Deere

Alfred J. Hendron, Jr.

Charles B. Ivy

Joseph F. Libsch

J. L. Merritt

Grover L. Rogers

Mete A, Sozen

Dudley H. Towne

David A. VanHorn

. Robert V. Whitman

Dr.,

Dr.

Byron E. Short

James H. Tracey

Soils Division

Dr.
Oy
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.

Dr.
Dr.
Dr.
Dr,
Dr.

Edward B. Cale
Ralph E. Fadum
William H. Goetz
Lowell E. Gregg
William J. Hall
Milton E. Harr
Lydik 5. Jacobsen
Nathan M, Newmark
Ralph B. Peck

Frank E. Richart, Jr.
Julian C. Smith
Thomas H. Thornburn
Reynold K. Watkins
Frank S. Gilmore

Problems and programs in the general field of protec-
tive construction, concerning specifically the
response of buried structures and individual struc-
tural elements to dynamic loading

Engineering properties of nuclear craters
Slope stability under earthquake loading

General field of protective construction, concerning
specifically the response of buried structures and
individual structural elements to dynamic loading

Dynamic properties of materials, espascially in the
field of nuclear weapons effects

Soil dynamics in construction, ground motion, and VAB
rail beam studies

Dynamic response of above- and below-ground buried
structures and with shock wave propagation

Consulting services on study of slab shear strength
tests and AIST project on dynamic beam tests

Airblast, water shock, and acoustic approximations of
low amplitude wave motions

Reinforced concrete structures and models

Response of soils subjected to dynamic loadings,
especially in field of nuclear weapons effects

Heat transfer and thermodynamic investigations and
assisting Instrumentation Branch on redesign
problems

Data reduction

Erosion control studies

Flexible pavement design

Bituminous mixtures and flexible pavement design
Soil stabilization investigations

Soil dynamics studies

Flexible pavement problems

Soil dynamics investigations and vibration studies
Flexible pavement design and soil dymamics

Design criteria for drainpipe and flexible pavement
design studies

S0il dynamics studies

Soil stabilization studies

Soil stabilization studies

Development of design criteria for drainpipe

Flexible pavement problems
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Soils Division (Continued)

Dr, Stanley D. Wilson Soil dynamics studies
Dr. Kenneth B. Woods Foundation and flexible pavement problems
Dr. R. C. Herschfeld Soils engineering investigations

Dr. S. J. Poulos
Dr. J. M. Duncan

Soils engineering investigations

Finite element method of analysis for application to
soil and rock mechanic problems

Mr. Thomas B. Goode Problems relating to subsurface exploration and control

of groundwater

Mobility and Envirommental Division

The ME Division currently has four consulting boards: Soil Moisture Predictions,

Mobility Research, Remote Sensing, and Military Evaluation of Geographic Areas.

Members of these boards consist of consultants and experts from other govermmental

agencies. The composition of the boards changes frequently. Those presently serv-

ing are as follows:

Dr.
Dr.
Dr.
Dr.

Arpad A. Warlam - Soil Moisture Prediction and Mobility Research
Robert N. Colwell - Remote Sensing

Laurence H, Lattman - Remote Sensing

August W. Kuchler - Military Evaluation of Geographic Areas

Dr. Norman W. Radforth - Military Evaluation of Geographic Areas

Dr. Pierre Dansereau - Military Evaluation of Geographic Areas

Dr.

Howard T. Odum - Military Evaluation of Geographic Areas

Consulting Activities

59. The WES serves as a staff of consulting engineers and scientists, not only

to the Corps of Engineers, but alsoc to other elements of the Department of the Army,

the Department of Defense, and many other govermmental agencies as well. It has con-

tinuously in the field, in support of other agencies, both operating personnel and

consultants, in connection with such problems as an earth slide, a foundation failure

in a dam, a concrete failure in a navigation lock, river stabilization, the design

of rubble-mound breakwaters, harbor wave action, soil mechanics, mobility, terrain

analysis, the design of vehicles, cratering and ground shocks produced by explosions,

and the telemetering of hydrologic data.

60. Staff members also serve as officers and members of important committees,

i.e., Mr. Tiffany is Chairman of the Committee on Tidal Hydraulics and a member of

the Committee on Channel Stabilization and the Potamology Board:; Mr. Turnbull is a

member of the Army Scientific Advisory Panel for Military Aspects of Geophysical

Phenomena; and Mr. Eugene Woodman serves as representative on the Inter-Service
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Committee on Technical Facilities, Southeast USA, replacing Mr. C. B. Patterson who
was the original senior member of this Committee.

61. 1In addition to serving in an official capacity, many of the staff members
are recognized experts in their respective fields and provide consulting services to
agencies outside the Federal Government, such as state and local govermnments and
contractors who have Government contracts. Some staff members also provide consult-
ing services on a personal basis to consulting, engineering, and construction firms

throughout the world.

Overseas Work

62, Soon after the beginning of World War II, the work of WES began to expand
outside the continental limits of the United States, primarily as a result of the war
effort. The accompanying world map (fig. 1) shows the distribution of the overseas
projects. The legend and notes on the map are self-explanatory. The initial over-
seas work occurred principally in the Soils Division in connection with the evalua-
tion and design and construction assistance on existing and new airfields, respec-
tively. During and subsequent to the war effort, this work was expanding and was
particularly evident in the Soils and Hydraulies Division. The Hydraulics Division
work consisted largely of design and construction assistance, usually in the form of
.model studies in connection with river and harbor development.

63. In the late 1950's and early 1960‘5, overseas work on research and devel-
opment projects was initiated. These projects were confined to the Soils, Mobility
and Environmental (M&E), and Nuclear Weapons Effects (NWE) Divisions. The IWE
research and development activities pertained largely to cratering and ground-motion
studies, whereas the MXE work was confined, as the name implies, to mobility of mili-
tary vehicles and studies in groundwater and vegetation environments in an effort to
gain worldwide background for these projects. BSome of the early Soils Division re-
search and development projects were in connection with mobility and environmental
work; however, most of them pertained to projects in connection with expedient sur-
facing such as landing mats, membranes, and soil stabilization. The work of the
Concrete Division was in the form of military construction assistance in designing
concrete mixtures, particularly in cold climates.

6l, The Soils, Hydraulics, and MAE Divisions were imvolved in certain miscel-
laneous projects that consisted largely of attendance at international meetings and
conferences, consulting services, lectures, conducting training schools, and official
exchange visits. In this latter category, Mr. Turnbull visited Russia in September
1959 as a member of an American delegation of soil and foundation engineers for the
purpose of studying Boviet research, design, construction, and education in the
field of soil and foundation engineering. Mr. Tiffany visited the USSR in September

1961 as a member of a U. S. exchange delegation of hydraulie laboratory directors for
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the purpose of obtaining technical information on hydraulic laboratory operations in
Russia.

65. The table which follows shows 3 general breakdown of the overseas proj-
ects among the several divisions. From the table, it is noted that a total of Lo7
projects outside the continental limits of the United States were accomplished. Of
these projects, 232 were in connection with military or civil design and construc-

tion assistance work, 88 concerned research and development, and 87 were

miscellaneous.
WES Activity Outside the United States =
Type of Project and No.
Military or Research
Civil Construc- and Develop- Miscel-
WES Technical Division tion Assistance ment laneous*

Concrete 3 1 22
Hydraulics 13 = 6
Nuclear Weapons Effects - ] --
Mobility and Environmental -- 17%% 2
Soils 218 61 57
Total 232 88 87

% Attendance at international meetings and conferences, consulting
services, lectures, conducting training schools, and official ex-
change visits.

#¥% Work was carried on in several specific locations for each of
several of these projects.

1953 Tornado

66, The tornado that struck Viecksburg on Saturday evening, 5 December 1953,
did extensive damage to the downtown industrial and business districts and to the
residential areas in the northeastern part of the city. The Director of the Station,
COL C. H, Dunn, was notified of the disaster almost immediately and requested to
provide personnel, supplies, and equipment. A complete summary of actions taken and
services provided is contained in Appendix XXIII.

Long-Range Master Plan

67. During the Annual Inspection by the team from OCE on 7-8 October 1963,
the Director was requested to develop a long-range plan for the WES. To be included
was a study of the mission; long-range work forecast; review of adequacy of exist-
ing facilities in relation to the forecasted work load; and recommendations concern-
ing a long-range plan of development over the next five to ten years.

68. The study was initiated immediately with a completion target date
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scheduled to coincide with the FY 65 Annual Inspection. The Director, COL Alex G.
Sutton, Jr., presented a brief oral summary of the initial plan at the Annual Inspec-
tion on 29 September 1964 and the written version was transmitted to the Chief of
Engineers by letter dated 9 October 1964, This initial report was approved with a
few minor exceptions.

69. An updated version of the Long-Range Plan was submitted to the Chief of
Engineers on 25 April 1967 and is currently being revised.

The Fubture of the Waterways Experiment Station

TO0. Although the future of any Govermnment installation can be determined by
the stroke of a pen or decision of a single individual, the scope of activity and
capability of the WES staff are such that it can be assumed that WES will continue
as an organization indefinitely. The name may be changed, the mission altered, the
chain of authority revised, but WES will continue as one of the leading govermmental
research and experimental organizations in the country. It is estimated that future
growth, program and personnel, will continue to increase although at a slower rate
than in the past. Total programs in the next 20 years should increase from the
present 18.6 million dollars (in-house) to about 25 million dollars (in-house) and
the persomnel staff from its present level of 1300 to about 1800. The type of
program to be carried out will depend upon the conditions of the time. Emphasis
will be given research on military problems if wartime activity predominates, whereas
emphasis will be shifted to civil problems in the event of a cessation of hostil-
ities. 1In any event, it is expected that the military program of work will continue
to exceed the civil program. The latter program will give increased emphasis to all
phases of water resource problems.

Tl. Technical ability of the professional staff will continue to improve at
an ever-increasing rate as a result of increased emphasis on education and the ad-
vanced study programs sponsored by the Govermnment. Increased skills being developed
in computer applications will call for access to larger and larger computers. It
is estimated that computer activities at WES will increase manyfold, and practically
all data analyses and drafting will be accomplished by computers. Increased use
of computers will require more sophisticated and expensive instrumentation for the
recording of data in a form for ready computer analysis. Personnel of the technical
divisions will become more computer-oriented and will develop an increased capa-
bility to program their own problems.

72. As regards physical facilities, it is estimated that additions will be
made to all existing office buildings to accommodate a gradually increasing staff.

A separate building to house Construction Services Division personnel will be con-
structed in the vieinity of the present Shops Building; space presently occupied will
be utilized by the Soils Division., These additions plus the completion of the new
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Conecrete Division building and construction of a Computer building should provide
adequate office facilities for a staff of 1800 persons. Land costs make unlikely
the acquisition of new property adjacent to the Vicksburg reservation. Reguirements
for additional test areas will be satisfied by short-term rental agreements for
nearby sites and by utilization of the Jackson Installation. The 155 acres east of
Porters Chapel Road recently procured will be policed to ensure efficient utiliza-
tion of the space for test purposes. About 500,000 sq ft of covered area will be
provided by shelter construction in the new area within the next five years. It is
anticipated that WES will maintain title to all lands at the Jackson Installation
and will maintain the Mississippi Basin model on a standby basis with intermittent
operation as the occasion demands. The barracks-type buildings from World War II
will be removed and all on-site personnel will be housed in the present Concrete Di-
vision building. BSecurity and maintenance forces will be limited as much as possible.

73. Although revisions in the above-mentioned plans will be made as conditions
and higher authority dictate, the plans as outlined represent the best forecast pos-
sible on the basis of past WES experience and projected work loads.
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Appendix I
ORIGIN OF THE WATERWAYS EXPERIMENT STATION

by Herbert D. Vogel
Brigadier General, United States Army, Retired

The Waterways Experiment Station at Vicksburg, Mississippi, created and designed
by the Corps of Engineers toc meet a unique need, is the greatest institution of its
kind in the world. River experimentation has been extended to include soils investi-
gation and research, and since 1946 a concrete laboratory has become an outstanding
addition. During the past 30 years, hundreds of problems relating to all parts of
the United States and many foreign countries have been brought to it for study. Sav-
ings aggregating millions of dollars have been effected along with the improvement of
hydraulic structure design. Thousands of visitors have come from all over the globe.

As a result of proof provided by the station as to the validity of models, engi-
neers do not build large or expensive hydraulic structures today until they are first
tested on a small scale. This is a complete revolution in engineering concepts.

In 1930, when ground was broken for the station, most hydraulic engineers
thought of models as mere toys for the youngsters of the profession. A very large
group was openly skeptical and many voiced their disdain. This attitude was shared
by many officers and civilian employees of the Corps, and a few held ill-concealed
resentment of the newfangled approach. Some high officers actually feared that model
testing imposed a threat to sound engineering based on theory and computations.

While the work and accomplishments of the Waterways Experiment Station have

often been described the events leading to its establishment have not been included.

Early Models and Laboratories

No one can tell where or when the idea first appeared of using models to pre-
dict the action or effect of prototypes. Perhaps some caveman saw the usefulness
of the wheel by rolling a small, round, flat stone on a smooth surface. But through-
out the ages many things were undoubtedly done originally on a small scale, James
Watt's teakettle was in effect a small model of the steam engine that was to follow.

Models of structures, machines, and even ships were made and tested long before
it was deemed appropriate or feasible to experiment with small-scale replicas of hy-
draulic channels and rivers, It is recorded that Professor Rehbock was active in
Karlsruhe about 1900, and some experiments relative to the Weser River were conducted
in the Prussian laboratory at the Lock Island in Berlin as early as 1904,

Sometime just before the turn of the century, Prof. Hubert Engels of the Tech-
nical College at Dresden visited a number of educational institubtions in the United
States. At the University of Michigan a professor of hydraulics was using a glass-

sided flume to demonstrate the flow over a weir. This so impressed Professor Engels
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that upon his return to Germany he built a small laboratory in a basement at his
college. The idea was taken up, and similar laboratories soon appeared in other
technical colleges, notably at Karlsruhe and at Delft in Holland where Dr. J. Th,
Thijsse was a professor of hydraulics. Other laboratories were established during
the next few years in France, Italy, and Czechoslovakia, The installation of the
Prussian Government in Berlin had grown in size and reputation, and its personnel
worked closely with professors of the adjacent Berliner Technische Hochschule.

A year before World War I, John R. Freeman, an engineer of Providence, Rhode
Island, saw the hydraulic laboratory in Dresden while visiting there. Four years
later he found that the original laboratory had been completely rebuilt and that new
ones had also risen at Karlsruhe and Delft, In 1925 he noted a rapid extension of
the idea throughout Europe, and his quickened interest led to the establishment of
a traveling fellowship to be awarded each year in his name by the American Society

of Civil Engineers.

Campaign for U. S. Laboratory

By 1927, Freeman's enthusiasm for this new science had increased to the point
that he felt compelled to campaign for the establishment of a hydraulic laboratory
by some agency of the United States Govermnment. The Corps of Engineers being cool
to the idea, he turned to the Bureau of Standards for sympathetic attention and in
so doing gained the ear of Herbert Hoover, who was then Secretary of Commerce.

To promote his aims in the United States, Freeman commissioned Samuel Shulits,
a young American postgraduate student, to translate from German to English a work
on hydraulic laboratories by Professor Schoklitsch of Brunn, Czechoslovakia., Shulits'
work, completed about 1930, received final editing by Dr. Lorenz G. Straub of the
University of Minnesota.

In 1928 Freeman managed to get a bill introduced in the Congress by
Senator Joseph E. Ransdell of Louisiana to authorize construction of a hydraulic
laboratory in the Bureau of Standards in Washington, D. C. The bill was passed in
the Senate and reported to the House, where hearings were scheduled before the Com-
mittee on Rivers and Harbors on April 26 and 27, 1928.

At that time, Maj. Gen. Edgar Jadwin, Chief of Engineers, was engaged in the
problems resulting from the 1927 flood on the Mississippi and had little time or
opportunity to consider new and untried methods of research. He was taken by sur-
prise, therefore, when Col. Ernest (Pot) Graves informed him that the House Committee
on Rivers and Harbors would receive testimony from him on May 15. Both men realized
that a laboratory in the Bureau would probably eliminate the possibility of attaining
a laboratory for work on the Mississippi River.

With only a short time to prepare himself, General Jadwin went before the House

Committee to point out that a laboratory for practical use with respect to work on
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the Mississippi was more essential at that time. General Jadwin emphasized the idea
that a laboratory should be a tool of practical engineers and should be located not
in Washington but close to the problems reguiring solution. He said that it was
necessary for a hydraulic laboratory, capable of dealing with the problems of the
Mississippi and the similar alluvial rivers of the country, to be located on the
Mississippi, where experiments could be carried on with the types of alluvium and
sediment characteristic of the valley, and where laboratory personnel could be in
contact with the field forces doing the actual river work, to check theoretical con-
clusions against practical cobservations.

The hearing continued at length, with discussions about the exact point on the
Mississippi where a laboratory should be built and even the suggestion that perhaps
it could be put on a barge to be moved where needed.

As a result of the Jadwin testimony, action toward the establishment of a
National Hydraulic Laboratory was deferred by the House Committee. It appeared
likely, however, that the issue would come up again in the next session of Congress,
and the Chief of Engineers knew that he would need more information at that time.

Accordingly, he ordered Col. E. M. Markham and 1lst Lt. John Paul Dean to visit
all European laboratories during the late summer and fall of 1928. Colonel Markham
returned on November 15, after about six weeks of travel, well armed with facts;
Lieutenant Dean stayed on through the fall to obtain more detailed information.

Hearings before the House Committee were resumed on January 29, 1929, through
February 28, when the Committee adjourned without action. The testimony given by
Colonel Markham tended, in general, to belittle European progress. Comparison was
drawn between American problems and theirs, and the conclusion was that in this
country engineers would need to work with bigger models on a more flexible basis.
Lieutenant Dean gave excellent testimony reinforecing this position. He pointed
out that a laboratory built for problems of the Mississippi would reguire room to
grow and that many models would have to be built outdoors with only temporary shelter
provided.

Establishment

On June 18, 1929, General Jadwin directed the President of the Mississippi
River Commission, then at St. Louis, to establish a hydraulic laboratory in the
alluvial valley of the Mississippi at or near Memphis, Tennessee.*

The President of the Commission informed the District Engineer at Memphis,
Lt. Col. F. B. Wilby, of the directive from the Chief and requested him to take

the necessary steps to provide a suitable space for this laboratory in or adjacent

* His authority for this was contained in the Mississippi River Flood Control Act,
Public Law 391, 70th Congress, May 15, 1928.
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to his shop and depot., At this time all that was needed was suitable space and a
building of about 60 feet in width and 100 feet in length. The building was to be
located in such a way that it could be extended to at least 200 feet when needed. It
was directed that the building be a simple type of galvanized iron structure.

Plans for a building of the type described were all but completed when a tele-
gram was received on November 16, by the Memphis District Engineer from the Chief
of Engineers, Maj. Gen. Lytle Brown, which read, "Hydraulic Laboratory may be re-
moved. Suspend all construction work on it." On November 25, advice was received
from Maj. D. O, Elliott, assistant to the President, Mississippi River Commission,
that the Commission headquarters were being moved from St. Louis to Vicksburg,
Mississippi, and that the laboratory would go there, too. After looking over possible
sites around Vicksburg, a report was submitted to the President of the Commission
on December 9, recommending construction of a laboratory at a location on Durden
Creek, 4 miles south of town. The new Chief of Engineers in approving the project
stated that an experimental and research force, with the necessary personnel and
eguipment, should be set up at once and expanded according to need, and that the
director of it should operate directly under the Division Engineer.

Purchase of the land for the station was approved by the Secretary of War on
February 14, 1930, but problems still remained. The economic depression of the
thirties was now in full swing, and by law there was a prohibition against making new
appointments in the civil service. Also, all salaries were cut 15 percent.

Prior to acquisition of the land at Durden Creek, James G. Jobes, a young junior
engineer recently graduated from the University of Michigan, and Isham H. Patty, an
assistant engineer, whose basic education was in pharmacy, had been assigned to the
station from the Vicksburg District. Hard pressed, with a tremendous flood-control
construction project on their hands, district engineers could supply but little
personnel. Willingham Woods of Washington, Georgia, a graduate of the Georgia Insti-
tute of Technology, was transferred from the Vicksburg District as a junior engineer,
as were one or two others in the unclassified grades. For the most part it was neces-
sary to employ college graduates as laborers at $100 a month less 15 percent. Un-
skilled labor, soon to become skilled in the trades, was paid $65 less 15 percent.

The silver lining to this cloud was that during its formative years the ex-
periment station gained a staff of young, brilliant engineers, who were willing to
undertake any task, whatever the challenge. None had lifetime theories to uphold,
and any one of them would have been glad to prove Sir Isaac Newton wrong. All were
iconoclasts in that sense.

This was the spirit needed to instill life in the facility which had been
created., A dam had been built and water was being impounded with every rain. The
main building, emblazoned with an engineer castle over its main entrance, was serving
ag a workshop and office. Costs had gone far beyond those anticipated but
Brig. Gen. T. H. Jackson, president, and Maj. P. 8. Reinecke, assistant to the
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president of the Mississippi River Commission, had become extremely interested and

approval was given to additional requests for funds.

First Projects

During the first summer, 1930, Prof., Clarence Bardsley went to Vicksburg from
the Missouri School of Mines to work as an assistant. Just after his arrival,
General Jackson asked if it would be possible to build a model of the Illinois River
and through work with it to establish the limit of backwater from the Mississippi.
This problem would have been relatively simple with all anticipated facilities avail-
able and plenty of time to do the job. But results were needed in 30 days, and
there was little to work with except a source of water. This was the first real
challenge. If refused, the entire approach might be discredited.

Templates were cut from sheet steel and fitted to the ground which Bardsley
carved out with a grapefruit knife to form a miniature river channel. A weir box
was built, and the weir was calibrated. The loess soil of the experiment station
grounds could be carved and made to withstand erosion for this test, but it was a
one-time sucecess. Once disturbed, the soil became dust and, even though compacted,
could not be carved again.

As a result of tests, the limit of Mississippi backwater on the Illinois River
was reported as being at Mile 120, and Congress so established it. Then came the
problem of determining backwater in the Yazoo Delta. This was quite a different
undertaking.

A large model, representing 100 miles or so of the Mississippi River, was
needed; and the backwater area would be of considerable extent. The expedient of
building on bare ground could not be used as it had been for the Illinois River
model. So much area was inveolved that it would be necessary to concrete the entire
surface., The next problem was to decide upon suitable scales. The model could not
be too large for the available space and cost was a major factor. With the predicted
savings engendered by models a thing to be proved, those in authority would not look
with favor upon large expenditures. A horizontal scale of 1 to 2,000 would have been
chosen except that graph paper was available only with subdivisions in multiples of
12. Metric paper could not be found. So a scale of 1 to 2,400 was finally selected.
This introduced doubts and fears, because European experience had led to a belief
that a scale of 1 to 300 was extremely small, And it was necessary, too, to side-
step Buropean principles in the matter of distortion. Measurable depths and proper
characteristics of flow could be obtained only with a vertical scale of at least 1 to
120, so a 20:1 distortion was employed. This opened a new chapter in the design and
construction of river models.

With the main building of the station completed and equipped, new problems were

undertaken in the next few months. A model was built to determine the distribution
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of flow through the Bonnet Carré floodway., The means of protecting railroad embank-
ments subject to overflow were tested in full scale in the creek downstream from the

laboratory. Also, an indoor model was built to determine the effects of cutoffs in
the Greenville Bends.

Research Activities and Growth

The next summer, as the result of a request by Lt. Paul W. Thompson, he and a
number of other lieutenants were sent to study at the station during the time between
completion of their graduate work at civilian universities and their assigmment to
the Engineer School at Fort Belvoir. This provided a means of undertaking a number
of research problems, one of which related to the movement of sediment in a forked
flume and another to types of flow to be found at river bends.

The science being new in this country and many new problems being encountered
because of the magnitude of the prototype rivers, a need for new methods and materials
wag soon felt, The engineers of the station set out to try everything they could
imagine. When instruments were lacking, substitutes were improvised, and many dis-
coveries emerged. One such invention was the Bentzel tube, later produced commer-
cially to measure low-velocity flows.

Gradually, an organization was formed to undertake and prosecute problems in an
orderly fashion. It is not possible here to name all the engineers who contributed
to the early success of the station, but no record would be complete that did not
acknowledge the very great contributions of Joe Tiffany, who came to the station
straight from the University of Illinois and who has stayed through all the years.
The story of Joe Tiffany is the story of the Waterways Experiment Station; and if he
is ever so disposed, he can tell it from this point on.

(from The Military Engineer, March- April 1961, Vol 53, No. 352, pp 132-135)
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I~ T. MErsalls, Jr. Chael 4. d. Moore Chier Mo B Warren Ohier d. A. Rarris Coier J. B Ly cniet O H. Lefeve Chiel

SHETL

€. ©. Evncs Chler I I
OPERNTIONE DIVISICN PIANE DRANCH OFERATTONS BRabicH {cLiwmon)
C. i Warniof Chiel J. h. Barpneit Ehter L E. Crowder guief

COUSTHUCTION BRANGE

Wa O Hund Chler
SHOFS BRANCH

F. J. Muull Ohief

| BRITRENT DHERATION BURGL |

A+ As Collmuder Chiel

FETRATLTOS DIVIETON SOTIE DIVESION | : ATION FRARCH
E. P. Fartscn. Jr. Cnlef W. J. Twornbull Chief *0. B, Pattersen chter 7 M. MeCankill Chief E. H. Veods=an Ehiet
AIVERS & RARBRS BRANCH FLEXTILE PAVEMINT BRANCH PHYSITAL TEST BRANCH ENG INEERTNG BRANCH
G B Pemdck Chler W. K. Boya Chiel T. D Eennedy Chder *C. 5 Pattereon Shies
E{IRDDYIAMIOE ERANCH DBEAIMENT & POMNDATION EA EFECTAL INWEBTIGATIONS BR HEPURTS HRANCH
¥, % Browm Cnisr 8. J. Jahnoon chter . Matier Chiaf Kntharine H. Jooss Shisf * Tusl acaigroent
MIESIRSIPFT BASIN MOUEL B | cPomoow EiAMcH ] LIERARY
CLINTIR e =
B J. tedlanc Chler A, G Skelton whinf
H. 5. Dewey, Jr. Chiel

1 July 1948




6-T11

WATERWAYE EXFERIMENT STATION

EXECUTIVE OFFICE

=J. B, Tiffany

¥ b Sache, Jr, Onlef Aam

IT DOL B, D. King Director
Bpeeinl Asaictant

TR RUTE R Lo TR A ]

|

HERARCH

FIBCAL HRANCH

OFFICE SERVICE BRANCH

L. 0. Marsalia, Jr. Chief 0. 0. Evoos Chier a.

H. Moore Chief

BUFPLY BRANCH

M. L. Werren Chief

AIHINISTRATIVE BRARCE (JACKSON)

Jd. A, Barcis Chiel

HYDRAULICS DIVISION

SOILS DIVISION

CONCRETE RESEARCH DIVISION

TECHNICAL SERVICE DIVISION

BERVICES DIVISION

* Tual sssignsent

E. B, Fartson, Jr. Chief W. . Turnbull Chief He % Cook Chisf &1, B, Tiffaay Chief G. W. Viogant Chief
RIVERS AND HARBORS HRANCH FLEIBLE BRANCH PHYSICAL TEST BRANCH CERTER CONSTRUCTION & MAINTERANCE
ERANCH
@, B, Femwlek Chief Vo K. Boyd Chisr 7. B. Kenosdy Chief €. B. Patterden Chisf
€. & Warodef chier
EYDRODTHAMICS BRANCH DEIGHENT & FOUNGATION BRANCH | SPECIAL INVESTIGATION BRANCH INSTRUMENTATION BRANCE FLANT BRANCH
F. B, Brown Chief 3. B. Johoson Chief H. Mather Cnief E. H. Woodsan Chisef J. H. Bargett Thisf
MIZSISSLEEL BASIN MOLEL BH GEOLOGY BRANCH HEPRODUCTION BRANCH CONSTRUCTION & MADITENANCE
(aacms0) ERANCH (JACKSON)
. J .« M lef
B. . Deweg, Jr. Chief T+ R Behulte Chte? T AcdsieLEL s L. E. Crowier Chief

1 December 1949




WATERWAYS EXFERIMERT STATION

EXECUFIVE OFFICE

ur ool ®. D. King Diractor
MAT G, L. O+ Scotn Exeoutive Officer
#1. B, TIffany Epecinl Anslotant
W. L. Bache, Jr. Chief Adsinlstrotive Asnlstont

FISCAL ERANCH UFFICE SEAVICE ERANCH SUFFLY ERAKCH ADMINTSTRATIVE BRANCH (JACKSON)

L+ . Marzalis, Jr. Chief €. Gv Evmns Chief . B, Modre Chief Mo L. Worren Chief . A, Harrls Chief

QI=~1EL

| | | |

HYDAATLICS DIVISION SOUILS PIVISION CUNCHETE RESEARCH DIVISION TECHNICAL SERVICE DIVISION CUNSTRUCTION SERVICES DIVISION

E. F. Fortsen, Jr. Chier W, I Turnbull Chief H. K. Cook Chief *1. B, Tiffany Citef G. n. Vinzant Chier

RIVERS AND HARPORS BRANCH FLENTHLE PAVEMENT ERANCH FEYSTCAL TEST ERANCE BESEARCH CERTER ONSTRUCTION & MATNTEANCE BRANCH

7. B. Feowick Cnief €. H. Foster Chief T. H. Keanedy Chief C. B, Patterson Chief C. . Warndof Chlef
EYLRODVHAMICS ERANCH BEABMENT & FUUNDATION ERARCH SPECIAL INVESTIGATION BRANCH INSTRUMENTATION BRANCE PLANT BRANCH

F. B. Browvm Chier 3. J. Johnson Chief B. Matheor Ohlel E. H. Woodoan Ohier J. H. Barmett Chief

S PRI BASLI WODEL HR GEOLOGY BRANCE REFRODUCTION BRANCH CONSTRUCTION & MATNTENANCE BRANCH

SACEEON ) po— el

(JACKSOR)

¥. 0. Devey, Ir. Cnies J. H. Bchultz Coler J. M. MeCoskill onief ¥, C, Hunt Chiel

TRAINING & THFORMATION BRANCH

0. H. Lefeve Chiefr

* Dual masignment

1 July 1950




biE L IR

WATERWAYS EXFERIMENT STATION
I EXECUTIVE OFFICE
SAFETY BRARC
ke £OL W J. Gkidmars Dirscter
L =
N5 Rkt i WA G. L. 0, Scott Exocutive Orlicor
J. B TLfCany Specinl Aspletant
C: B, Evina Administrative Officer
Jiune B, Cotton Exscutive Becretary
STAFF
P OFFICE SERVICE GRANCH BUFPLY ERANCH ATHINISTRATIVE BRANCH (JACKSON)
5. 5. Mushing Chisl . A. Hough, dr. Chier G, We Metz, Jr. Oniefl M. L. Warren Chief J. A. Harris Chief
TECHICAL ETAFF
HYDRAULTLC, SOILS DIVISTION CONCRETE RESEARCH DIVISION TECHNICAL SERVICES DIVISION CONSTRUCTION SERVICES DIVISION
. B, Peovick Cnief W. Ju Tueabull Chilef H. £. Coak Chisf C- B: Patterson Chief . W. Viozant Chier
BIVERE AMD BARSORS BRANGH FLEXTBLE PAVEMERD ESANCH PRYSECAL TEST BRARCH FESEANCA CENTE CONSTRUCTION & MATNTENANCE
i SRANCH
*G. B, Feowick Chler €. . Foster Chief B Chief i
o T B. Keonedy B Wacent Chief €. B W oF Chief
WYDRODYHAMICS BRANCH WD % FOURGATION BRANCH SPEDIAL I TION BRANCH THETRUMENTATION BRANCH ENGINEERING BRANCH
F., #. Browm Chief &, J. Johnson Chief B. Mother Cchier E. H. Woodman Chied %), . Schaffer Chief
T s TR o T B
MISSISSIPPI BASTN MODEL BRANCH GEULOGY BRANCH REFSDIVCTION & AEPORTS BRANCH
(Tackso)
v B L Chief
. C. Mebee - J. B, Som J. . McCaskill Chief

& Tuml sasignment

15 January 1951




SEnLLL

WATERWAYS EXPERIMENT STATION

EXECUTIVE OFFICE

EAFETY BRANCH
COL H, J. Skidmore
*J. 4. Scheffec Chiet
Js+ B. Tiffany
C. 0: Evans Administrotive A

dane €. Catton

Director

Asalgtont Director|

saistant

Exocutive Becretary

BOARDS & COMMITTEES

Suggestlion Commlttes
Civilian Avards Oomsitbes

Orievance Coemlttee

ADMINISTRATIVE

ETAFF

| 5l

FERSONNEL BRANCH

FISCAL BRANCH

OFFICE BERVICE BRANCH

BUPFLY BHANCH

5. 8. Pusbing

Chief R. A:; Hough, Jr. Chief (5. W, Metz2, Jr.

Chiet M- L. Warren

Chiat

TECHNICAL

ETAFF

BYDRAULICS DIVISION

S01LS DIVISION CONCRETE RESZARTH DIV (JACKSOH)

TECHNICAL SERVIOES DIVISION

CONTTRUCTION SERVICES DIVISION

4. 3, Penvick Chier

¥ 7. Turnbull Chief . K. Cook Chier

c.

8. Fatterson Onief

G; W. Vinrent Chier

HYDEODYHAMICS BRANCE

FLEXTHLE PAVEMENT BRANCH PHYSICAL TEST HRANCDH

- Browm Chierl

C. R. Feoster Chiaf| T. B. Kopnedy Chief

HESEARCH CENTER

CONSTRUCTTION & MATNTEMANCE BR

Vazunt

€. B. Warndef Chiel

HYDRAULICS ANALYSIS BRANCH

EMBANFMENT & POUNDWTION BRANCH SPECIAL INVESTIGATION BRANCH

INSTRUMENTATION BRANTH

ERGINEERING BRANCH

P. B. Caspbell Chiaf

5. J. Johnson Chisf) B. Mather Chisf

E. H. Woodman Chief

Wl . Sehaffer Chief

RIVERS AKD HARBORS BRARCH

GEOLOGY BRANCH

G, 3. Peovick Chier

J. B, Sshultz Chief

MISSTESTFPT RIVER BASIN MODEL
ERANCH (JACKSON)

H. C. Mclee Chief

* Dunl sesignasnt

REPROOUCTION & REPOATS BRANCH

de M. MoCeskill Chief

1 July 1951




ET-IIT

WATERWAYS EXFENIMENT ETATION
ADVISORY ITAFY
I EXECUTIVE DFFICE L
PR WANCT 1 5 &
AR i |<_' 1 COL W, J. Sxidmore birecter BPECIAL ABSISTANT BOARLD, COMMITTEES
.
*J. G. Schaffer Chier J. B, Titfony Assdstant Dirsctor WAJ © H. Meleod Army Efficiency Avards: Comsitteel
C. 0. Evanp (hief Adminigtrative Asalotant lag 1T %. K. Cordova [Grievance Cosmittee
Jang €, Cotton Exocullys Becratary
ADMINTSTRATIVE SIAFF
PEHZONNET, RRANCH FIECAL HRANCH UFFVICE SERVICE BRANCH BUFPLY RRANCH FPROPERTY BRANCH
L C. Marsalis, Jr. Chief 0. G. Evans Thief 0. w. Metz, Jr. Chief M. L. Warren Chisf H. A, Ollbert Chief
TECHNICAL FIAFF
HYDRAULICS DIVISION SOTLE DIVISION COBCREETE RESEARCH DIV i.rncr.:.on] TEUHNICAL SERVICES DIVIEION CONSTRUCTION SERVICES DIVISION
E. P. Fortecn, Jr. Crief W. J. Turnbull Chief H. K. Cook Chier *C, B. Putterson Chief G. W. Vinzant Chier
RIVERS AND HARBORE TRANTH FLEXIDLE PAVEMENT ERARCH PAYSICAL TEST BRANCH RESEARCH CENTER CONSTIUCTION & MAINTERARCE
BRARCH
+ By . B T | . B, 2. B. T Ehtef
G By Fenwick Chiefl €. f. Foste ondef T. B, Kennedy Chief %!, B. Pstterson " 0. K. Fnridcf Ehier
HYTRODYHAMICE ERANCH BMEARKMEYT & FOUNDATION BRANCH SPECIAL INVESTIOATIONS BRANCH INSTRUMENTATION BRANCH ERGINEERTR: BRANCH
¥. R. Brown Chief 8. J. Johnsen Chier B. Mather Chief E. B, ¥oodman Cnier #J. G. BehafTer Chlar
HYDRAULIC ANALYSTE ERANCH GEGLOGY BRANCH REPRODUCTION & HEPORTS BRANCH
F. B. Caspbell Chiel J. B. Behults Chier J. M. HeCasidll

MISSISSIFPI BASTH MODEL HRANCH
{JacKsoN)

H. 0. McGee Chief

% Dunl assignment

Chief

1 July 1952




WATERWAYS FAFERIMENT STATTON

STAFF

SAFETY BRANCH

®J, @, Schaffer

ADMINTSTRATIVE STAFF

EXECUTIVE OFFICE
COL €. H. Duan Director
Jd. By TIfTuny Asgistant Director
W, L. Bache, Jr. Comptrollér-Chiel Adsin Asst

Jase C. Cotton Executive Beoretory

——————---1

GPECIAL ASBISTANTS

BOAHDS & COMMITTEES

CAFT C. N. IeTellter

let LT W, L. Durhns

Efficiency pwards Cosmittee

Grisvance Comittes

COMPTROLLER STAFF

HT-III

FEASNEL BRANCH UFFICE SERVICE BRANCH FUPFLY BRARCH BUDGET M ACCOUNTING BRANCH AUDIT BRANCH MANAGEMENT BRANCH
o €4 Harcalis, Jr. Jd. A Horrla dhief 4. T Kivscheobaus, Jr, Chief . G. Bvmne Chief F. K. Hosley Chief W. H. Martin
FROPEATY BRANCH
- A, Gllbert Chler
TECHNICAL ETAFF

1

HYDRAULICS DIVIATON

EOILS DIVISION

DONCRETE RESEARCH DIVISTON

TEGHNICAL SERVICES DIVISION

SERVICES DIVISTON

* [ual asgigmment

E. P. Porteon, Jr. Chief . Jv Turpbull Chler H. K. Dook Chief *C. B. Patterson Chief 0. w. Vinrant Chlef
AIVERS ABD FARBORS BRANCH FLEXTHLE PAVEMENT BRARCH PHYRICAL TEST BRANCH AESEARCH CENTEH CONSTRUCTION & MATHTENANCE
BRANCH

« B. Feavick Clhief €. §, Foater Oniat . B «©, B

G T e T. B, Kennedy Chief C. B. Patterson Chies €, R. Varnder Chter

HYDRODYNAMICS BRANCH ENEAIMENT & FOUNDATION HRANCH SPEQIAL INVESTIOATIONS BRANCH THST BRANCH ENGINEERING BRANCH

F: R, Broun Chlef 8. J. Johnson Chiaf B. Mather Chief E. H. Wondman Chief ®]. G. Schaffer Chisf
HYDAAULIC ARRLYSIS ERANTH GEOLOOY BRANCH REPRODUCTION & REFPORTS BRANCH

P. B. Crespbell Chiar d. He Schulte Bhaer Iy e MeCeekill Chiel

1 February 1953




CT-I11

ADVTECRY WATEIWATE  EXPER DMENT SPATION STAYF

————— —— — —
| EXECUTTVE GFFIGE I 1
Py AR SFECTAL ABSTSPANTS BOWRDE & COMMITTEES
SAPETY B ] G0L & H. Dann Director il A wd
& 3. . Bchaffer Chisl I, B TUfTany Assistant Director CAPT T, . LaTelller Efficienyy Awards Commiltes
W, L. Baghke, Jr. Exezutive Asnietant Cemptroller Tk TN = T Tty Rrdeymar: PGt
Jane 0. Cotton Exmpcutlve Seoretary
ATMINIETRATTV COMPFTROLLER STAFF
OFFLCE SERVICE BRANCH FERSUNMIL BRANCH SUFFLY BRAKCH BUDGET & ACCOURTING BRANCH AUDTT BHARCH MARRTENEITE BAARCH
J. Ay lmrris Enlef L. E. Mareslis, Jr. Chiaf F. J. Kirschentous, Jr. Chief ©. §. Evens chies . N, Mosley Chisf W. §i. Harkin Ohies
PROIERTY BRANTH
H. #. Gilhert Chlef
TECHNICAL STAFF
HYDRAVLICS DTVISTON SOTLS DIVISTON CONCRETE RESEARCH DIVISION TECHNICAL SEEVICES DIVISION CCHETRUCTION IERVICES DIVISION
(Iaoxstn)
E, P. Fortson, Jr. Chnisf . J; Turnbull Chdef N 0. B. Patterson Cnlef - w. Vineanot Chnlef
H. XK. Cock Cuief
BIVERS AND HARSORS BRANCH FLECTELE PAVIMENT SRANY PAYSICAT, PEST ERANCH RESEATCH CENTER CONSTRUCTION & MATNTESANCE
ERANT
5 B Pandie anter O . Feotar Chias T, He Henmedy Chier My Fhitaagh il £. R. Maradsf Chief
HYDRODYNAMICS: BRARCYH EMBANKMENT & FOUNDATION ERANCH SPETTAL TNVERTTGATIONN BHANCH THCTRUMENTATTON REAMCH ENITHIERTNG RRANCH

F. A. Browm Chiel W. . Shocklay Chiel B Mathar Chief E. H. Vondmun Chlef w1, G. Sehalfer Ol
HYTRAULIC AMALYSIS BRANCH OEOLOGY ERANTH FEFRODUCTION & AEPORTS BRANCH
F. B. Compbibll Chiel J. He Semultz Chief J- W, HeCazzill Chief

PUBLIC RELATION & TRATNING
ERANTH

£, He Lefovr Chler

* Dual aszignment

L July 1953




9T-III

WATERWAYS EXFERIMENT STATION

——

SPECIAL ASSISTANTS

EXECUTIVE OFFICE

Col. C. H. Dina Diiscior BOARDS & COMMITTEES
Inceative Awneds
Copt. €. N. LeTall
" = J. B. Tittaay Assistant Cirector Commitlee
MR R s *W. L. Bache, Ji. Execulive Assistan Hriis ol
Jane G, Collan Execulive Seciotmy
ADVISORY AND ADMINISTRATIVE STAFF
DFFICE OF THE COMPTROLLER SAFETY BRANCH QOFFICE SERVICE BRANCH PERSONNEL BRANCH SUPPLY BRANCH
*%. L Bache, Jr.  Comptraller . G. Schaller Chied 1A Hartis Chiel Lo € Mwrsalin, Jr. Chinf I ). Kitschanbaum, jr- Chisf
AUDIT BRANCH
F R. Mosley. Chiel
BUDGET & ACCOUNTING BR |
C. G. Evass Chiel
MANAGEMENT BRANCH
W. ®. Mantin Chisll
TECHNICAL STAFF
PROPERTY ACCOUNTING BR

R. A. Gilbert Chief

HYDRAULICS DIVISION

S0ILS DIVISION

CONCRETE RESEARCH DIVISION

TECHNICAL SERVICES DIVISION

CONSTRUCTION SERVICES DIVISION

E. P. Fastsss, Jr Chief S Tl L) 1 B ook Chint £ 8. Paliarson Chiel G W Vinzaot Choel.
RIVERS AND HARBORS BRANCH FLEXIBLE PAVEMENT BRANCH CONCRETE BRANCH RESEARCH CENTER CONSTRUCTION & MAINTENANCE BR
0. B Femwich Chiel C. R. Fostws Chiok T. B. Kennedy Chinf W R Tanaer Chiel €. R. Wamndof Chiel
HYDRODYNAMICS BRANCH EMBANKMENT & FOUNDATION BRANCH SPECIAL INVESTIGATIONS BRANCH INSTRUMENTATION BRANCH ENGINEERING BRANCH
F R Rrown Chiel W, G. Shockley Chiel B, Mather Chiel T 11, Woodman Chiel 1, G. Schalfes Chief
HYDRAULIC ANALYSIS BRANCM GEOLOGY BRANCH TECHNICAL LIAISON BRANCH
F B Caspbell Chief 1. R. Schults Chiel C. H. Ledeve Chinl
REPRODUCTION & REPORTS BRANCH
1M, McCankill Chiel

* Dual Assignment

1 January 1954




LT-IIT

—

WATERWAYS EXPERIMENT STATION

EXECUTIVE OFFICE

el

SPLOIAL ASSISTANTS BOARDS & COMMITTEES
Col, & H, D Director
Cape W. L Durkam Elficiescy Awards Cammitiee
Gl N8, Loy 1. B. Tiifany Assimtan| Direetor St
Lai Lt o L Dinacr W, L. Rache. Ji. Exgcutve Assistan|
Jane €. Collon Execulive Sacrelary
ADVISORY L ADMIKISTRATIVE STAFF
OFFICE OF THE COMPTROLLER SAFETY BRANCH OFFICE SERVICE BRANCH FERSONNEL BRANCH SUFFLY BRANCH
*C G Evens Comptroller ] G Schalles Chiel J A Hamis Chisl L. C.Msralis, Jr Chiel 3 ). Kuscheotanm, )¢ Chiel
ALDIT BRANCH
F R Mosley Chiel
BUDCET & ACCOUNTING BR
T, G. Evans Chinl
MANAGEMENT BRANDH
W R, Mt Chiel
TECHNICAL ETAFF
PROPERTY ACCOUNTING BR
R, A Gilbent Chied r l
HYORAULICE DIVIRIDN WILSAIVISIN GONCRETE DIVISION TECHNICAL SERVICES DIVISION COMSTRUGTION SERVICES DIYISION
€ P Fonsm, It SR M. ) Tunball Chinl

RIYEAS AND HATBORS BYARGH

T O Kenaedy Chisf

C B Paiterson Chiet

S, Viesaut Chiel

FLEXIBLE PAYEMENT BRANGH

COMCNETE DRANGH REICARCH GENTER COHSTRUCTION & MAINT ENANEL BF
G A Fenwics Chuef C. R Feaer Chiel 1M Peliy Chiel W B Tannes Thiel C, R. Warndsl Chiel
HYDRODYWAMICS BRANCH EMIANKMENT & FOUNDATION BR SPECIAL INVESTIGATIDNS BRANCH | INSTRUMENTATION BRANCH _ ENGINEERING BRANCH
TF R Rrown Chel W, G, Shockley Chief W e Chisl E N Woodmus Chief ). G, Schalter Thvel
HYDRAULIC ANALYSIS BRANCH GEOLDGY BRANCH

F 8 Canpball

Chiet

1. B Schubs Chael

[ S pepm—

REPRODUCTION & REPCRTS BRAMCH
) M. MeCaskill Choel

TECHNICAL LIAISON BRANCH
C. H. LeTeve Chiet

1 January 1955




QT-I1I

WATERWAYS EXPERIMENT STATION

EXECUTIVE OFFICE
SPECIAL ASHISTANTS BOARDS B COMMITTEES
Gol. A P Roliis, 4. Director Soca il
Capt. M. A Banes, |+ Comnittes
J. B, Tittany Assistant Direcin
Capi, W. L. Dutham Grievance Commitime
Cupt, A B Landry W. L. Bacte, i, Execalive Assistant
1t Li. F. L. Bawer Jana C. Colton Exgculive Secrelary
ADVISORY AND ADMINISTRATIVE STAFF
OFFICE OF THE CONPTROLLER SAFETY ERANCH OFFICE SERVICE BRANCH PERSCMNEL BRANCH SUPPLY BRANCH
T G Evest Ceaptraler *]. G. Schalles [ 1. A Haris Chiel L. Marsais, J¢ Chied J. 1. Rirschenbasm, Jr CWiel
RUDIT BRANCH
F. R Woiley Chlel
EUDCET £ ACCOUNTING BR
*C. G. Evans Chjel
MANAGEMENT BRANCH
V. R Martin Chgel
TECHNICAL STAFF
PROPEETY ALCOUNTING BR
R A, Gilbert Chisd
HYDRAULICS DIVISION SOILS DIVISION CONCRETE DIVISION TECHNICAL SERVICES DIVISION CONSTRUCTION SERVICES DIVISION
E P. Fonsan, i ol g Tl Kt T B Kensedy Chiet € B Pailerson Chiet G.W, Viszani Chiel
FIVERS AND HAPBIRS BRANCH FLEXIBLE FAVEMENT BRANCH CONCAETE BRANCH REIEARCH CENTER CONITRUCTION & MAINTENANCE BR
G N Feavick Chiel C. R, Fostér Chief I N Polalty Chiel ¥ B Tannes Chief . R.Warndal Cuel
HYOROOYH AKICS BRANCH

F R’ Boen Chiel

HYDRAULIC ANALFSIS BRANCH

EMBANKMENT & FOUNDATION BR

SPECIAL INVESTIGATIONS RRANCH

INSTRIMENTATINN BRANCH

ENGNEERING BRANCH

W, G, Shockiey Chief

- Mather, Chiel

E H, Wocdmen Chisl

"1 G, Gchallrr Chinl

GEOLOGY ERANCH

F A Canpell Chirl

C. R. Kslk Chiel

* Dwal Assiguneni

REPRODUCTION & REPORTS BRANCH

1o M. McCamkill Chuel
TECHNICAL LIAISON BRARCH
C. Hi Lafoyn Chiet

15 June 1955




61-IIT

WATERWAYS EXPEHIMENT STATION
EXECUTIVE OFFICE ]
Cal, AP, Relling, Ji. Disacius | GOARDS & COMMITTEES
Incentive Awards
1.8, Tiltany Tachnical Directer Comniittos
Giriwvance Commiiies
W L. Bacha, Ji Execitive Aanismnt
Jena €. Canten Exscutive Seciwiary
ADVISORY ANRD ADMINISTRATIVE STAFT
OFFICE OF THE COMPTROLLER SATETY BRANCH OFFICE SERVICE BRANCYH PERSONMEL BRAKCH SUPPLY ERANCH
TG, Eveas Coaptinllet . G Schalfes Chirt I A Hems Chist L € Marsslis, Jo Chied 1.} Kirmehsohuss, jr Coiel
AUDRIT BRAKCH
F R Moxley Chief
BUDGET BRANCH
I H. Boote Chiet
FINANCE & ACCOUNTING B8R
C. G Evans Chiel
TECHNICAL STAFF
MAHAGEMENT BRANCH
LR Marin Chied
HYDRALLICS DIVISION SOULS DIVISION CONCRETE DIVISION TECHRICAL SERVICES [1VISICH (ONSTRUCTION SERVICES DIVISION
FROPERTY ACCOUNTING BR
R A Gilben | Cuiel E P Fadses, I Chint W ) Tt i T B Kennedy Chiet © 8 Patersen Ehuel G.W, Viseant Chie!
Jnckson Subatlice
RIVERS AND HARBORS BRANLH EMBANKMENT & FOURDATION BR CONCRETE BRANCH REIEARCH CENTER ENGINEERING BRANCH
6.8 Femwich Chiel iy — )i Polairy Chixl VB Tanner Chiel " G Schaller Chiel
HYDROIYNAMIGS BRANCH GEOLOGY BRANCH SPECIAL INVESTIGATIDNS BRANCH INSTRUMENTATION BRANCH CONSTRUCTION § MAINTENANCE 88
F R Bren Chief C. R Kol Chiel B Mather Chiel E W Woodmus Chiel €. R Wamdel Choel
HYDRAULIC ANALYSIS 3RANCH FLEKIBLE PAVEMENT ERANCH TECHNICAL LIAISON BRANCH
F B Camphell Chinl Anrfudes W Lefevs Chisl
Flecible Favesent Laboratery

* Dunl Assigament

Army Mobility Research Centey

C. R, Fasler

Chiel

REPRODUCTION & REPORTS BRAMCH

1M MeCaskil] Chial

1 July 1956




Oc-1I1I

WATERWAYS EXPERIMENT STATION

EXECUTIVE OFFICE

Cal. A. P, Rallns, Ju.

=

Direciar

EQARLCS & COMMITTEES

Imcent ive Awards

4. 8, Tifany Technical Direcior Crpminittay
Grievance Consiites
W. L Bache, o Execulive Assistont
Jane T, Conan Enecutive Secratory
ADVISORY AND AOMINISTRATIVE STAFF
OFFICE OF THE GOMPTROLLER SAFETY BRANCM OFFICE SERVICE BRANCE PERSONNEL BRANCH SUPPLY BRANCH
*“C. G. Evass Conpiralier 9 G, Semaffe Chiwl T A Vamis Chiel L € Munalis, [v el 1 1 Hismehanbaum, jr Chiel
___AUDIT BRANCH |
F. R Mocley Chiel
BUDGET BRANCH
. C. Evanz Chinl
FINARCE & ACCCUNTING BR
1. M. Moo Chiel
TECHNICAL STAFF
MANAGEMENT BRANCH
W_R. Martb Chiel l I
HYDRAULICS DIVEIDN SOILS DIVISION CONCRETE DIVISIDN TECHNICAL SERVICES DIVISION CONSTRUCTION SERVICES DIVISION
PROFERTY ACCCUNTING B8R
FRTT Tl £ P. Fasiss, ). Ehal %3 Tl Ehlsr T B Keansiy Chiat £ B Palesson Chiel 5 W Finsact hiat
Twekson Subslfice
RIVERS AND HARRADES BRANCH EWBANKMENT & FOUNDATIDN BR, CONCRETE BRANCH RESEARCH CENTER ENGINEERING BRANCH
G, B Fereich Chirl W, G, Shoeklay Chief 1 WM. Polatty Chiel W B Tanoer Chief *].G, Sehaifer Chiel
WYDRODYNAMICS BRAKCH GEDLOGY ERANCH SPECIAL INVESTICATIONS BRANCH INSTRUMENTATION BRANCH CONSTRUCTION & MAINTENANCE BR
F R Brown Chel C. £. Kals Chief B Wathes Chief E H. Wood=ns Chief £.R. Waindaf Chiel
HYDRAULIC ANALYYS BRANCH FLEXIBLE PAVEVENT BRANCH TECHNICAL LIAISON 3R
F. B. Camptel] Chief includes C. W Lefeve Chiel
Flexible Povemont Labomtory
Army Mobiliy Research Conler REPEODUCTION & REFORTS BRANCH
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